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NOTATION 

Life  Symbols. 
As  Eeviskd  October  11th,  1911. 

Eesolved,  that  in  the  presentation  of  papers  the  symbols  of  the 
Text-Book  of  the  Institute  of  Actuaries,  with  the  additions  noted 
below,  be  followed  when  convenient,  and  that,  in  any  event,  the 
use  of  Buch  symbols  in  other  senses  be  avoided ;  all  letters  used  as 
symbols  to  be  printed  in  italics  except  "a"  when  used  to  denote 
an  annuity  of  1  first  pajrment  immediate,  t.  e.  (1-f-o);  that 
y^  and  Sx  ^  ■iised  in  accordance  with  the  practice  of  the  Institute 
of  Actuaries,  i.  e.. 

Additional  symbols 


Disability  Symbols. 
As  Adopted  May  16th,  1912. 

l^  =  the  number  of  active  lives  at  age  x. 
V^  =  the  number  of  invalid  lives  at  age  x, 

then  ?r  +  ?'■•■  =  I . 

Z*  =the  survivors  at  age  a:  in  a  mortality  table  based  on 
invalid  lives  (not  to  be  confused  with  /"  amongst 
whom  there  are  additions  each  year  from  those  just 
disabled). 

ix 


d'"=the  mimber  dying  as  active  liyes  between  ages  x  and 

x-\-l. 
d'J  =  the  number  dying  as  invalid  lives  between,  ages  x  and 

x  +  1. 
i^  =tlie  number  of  active  lives  becoming  invalid  between 

ages  X  and  x-}-l. 
•p*  =the  probability  of  an  active  life  aged  x.  being  alive  one 

year  hence,  whether  then  active  or  invalid. 
5*  =  the  probability  of  an  active  life  aged  x  dying  within  a 

year,  whether  still  active  or  after  becoming  invalid, 

then  p:  +  92  =  1. 

j9*  =  the  probability  of  an  invalid  life  aged  x  being  alive  one 

year  hence. 
5*  =  the  probability  of  an  invalid  life  aged  x  dying  within  a 

year, 

then  pi-\-  pi=  1. 

p^=  the  probability  of  an  active  life  aged  x  being  alive  and 
active  one  year  hence. 

jo«  =  the  probability  of  an  active  life  aged  x  being  alive  but 
invalid  one  year  hence. 

5^= the  probability  of  an  active  life  aged  x  dying  while 
still  active  within  a  year. 

j»*  =  the  probability  of  an  active  life  aged  x  becoming  invalid 
and  dying  within  a  year. 

r^  =the  probability  of  an  active  life  aged  x  becoming  in- 
valid within  a  year, 

then  pT  -¥pV  =pl',  qT  +  qV  =  qZ]  pV  +  qV  =  ^;  pr  +  qT 

r^  c=  the  absolute  annual  rate  of  invalidity, 
then/  = 


D*  =  rfl\ 

X  s 

al*  =  value  of  an  annuity  payable  at  the  end  of  each  year 

z 


provided  an  active  life  novr  aged  x  is  then  alive  but 
invalid. 

a»   =  value  of  an  annuity-due  on  an   active  life  payable 
during  survival,  active  or  invalid. 

g^ao  e_.  yaiue  of  an  annuity-due  on  an  active  life  payable 
during  activity. 

a*  =  value  of  an  annuity-due  on  an  invalid  life. 
laxTi"*^  =  value  of  a  deferred  temporary  annuity  payable  at  the 
beginning  of  each  of  t  years  deferred  n  years,  pro- 
vided the  disability  occur  during  the  n  years. 
j~(:;Z5  =  value  of  an  annuity-due  on  an  active  life  for  n  years  or 
for  y  —  X  years,  whichever  is  the  shorter,  during 
activity. 


Vol.  XXI,  Part  One.  No.  63 

TRANSACTIONS 
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Address  by  the  President,  Henry  Moie. 
State  and  National  Enterprise. 

In  recent  years  much  has  been  written  and  said  in  regard  to  The 
Bights  of  Man  as  distinguished  from  Property  Eights.     It  is  claimed 

that  the  living  man  has  a  value  so  superlatively 
Man,  ^^^°^  ^^^^  property  cannot,  and  must  not,  be  placed 

an)"where  in  competition,  and  that  legislation,  in 
dealing  with  questions  of  property',  has  unduly  neglected  the  mass 
of  humanity  who  may  own  but  little  of  this  world's  wealth.  There 
is  a  large  element  of  truth  in  this  viewpoint;  but  having  attained 
to  this  pinnacle,  many  socialists  then  take  a  flying  leap  over  the 
adjacent  gulf,  and  make  the  further  statement  that  all  legislation 
should  be  on  behalf  of  the  people — the  masses — while  property 
should  be  ignored.  The  discussion  by  the  more  radical  element  is 
along  a  line  of  cleavage,  as  if  property  were  something  in  which 
men,  as  men,  have  no  interest ;  and  as  if  the  Eights  of  Men  could  be 
separated,  wide  as  the  poles,  from  the  property  they  may  possess. 

The  Constitution  in  protecting  the  liberties  of  the  people  states 
clearly  that  the  rights  of  man  include  life,  liberty,  and  the  pursuit 

of  happiness.     Life  is  a  gift  thrust  upon  us,  with- 
HaoBiBcss  '    °^^  intelligent  action  on  our  part;  liberty  is  a 

privilege  that  we  may  enjoy  in  equal  measure ;  and 
these  two  are  usually  taken  for  granted  in  this  country.  Happiness, 
on  the  other  hand,  is  a  matter  of  opinion  and  temperament.     In 
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2  STATE   AND   NATIONAL   ENTERPRISE. 

discussing  our  rights,  and  the  direction  which  legislation  should 
take  to  secure  these  rights,  it  is  therefore  desirable  to  keep  before  us 
this  third  feature — namely,  the  pursuit  of  happiness — for  this  is 
the  object  at  which  such  legislation  should  aim.  In  the  pursuit  of 
happiness  for  the  majority,  and  it  is  often  no  more  than  their  com- 
fort, it  is  most  important  to  avoid  anything  which  may  curtail  the 
liberties  of  the  minority.     This  is  so  often  forgotten. 

The  first  essential  of  enduring  happiness  is  law  and  order,  and 
the  primal  object  of  government  in  any  form  is  stability  in  the 
social  order,  combined  with  the  protection  of  the 
Order  weaker  subjects  against  the  stronger.     For  rational 

beings,  such  as  we  claim  to  be,  a  state  of  constant 
change  and  uncertainty  is  one  of  the  most  distressing.  It  is 
much  easier  to  attain  happiness  in  adverse  circumstances  and  un- 
comfortable surroundings,  if  efforts  can  be  made  towards  improve- 
ment, than  it  is  to  live  in  a  constant  sea  of  doubt  where  one's  best 
efforts  go  unrewarded.  It  was  remarked  some  thousands  of  years 
ago  that  the  art  of  enjoying  life  lies  in  the  regulation  of  the  mind — 
not  in  the  comfort  of  the  body. 

Some  theories  now  being  promulgated  suggest  that  man's  rights 
include  not  only  the  pursuit  of  happiness,  but  even  happiness  itself; 
they  even  imply  that  the  government  should  carry 
Suffering  happiness  to  its  people  and  ask  them  graciously  to 
receive  it.  The  attitude  of  many  seems  to  be  that 
the  state  is  largely  responsible  for  any  suffering  which  may  exist, 
and  this  view  finds  many  supporters  among  socialists,  and  even 
among  social  workers.  Perhaps  it  has  come  as  a  reaction  from  the 
other  extreme,  so  long  held  by  the  Hebrews  of  old,  that  all  suffering 
is  caused  by  sin  of  the  individual  or  his  ancestors.  The  advocates 
of  the  rights  of  man  urge  that  too  much  attention  has  been  paid  by 
all  governments  to  property,  too  little  to  the  amelioration  of  per- 
sonal suffering.  The  most  extreme  even  go  so  far  as  to  say  that  all 
production  (which  means  the  creation  of  property)  should  be  for 
use  only;  money  should  be  abolished;  nothing  should  be  for  sale; 
and  work  should  cease  when  the  immediate  need  is  satisfied. 

Now  the  separation  of  manhood  rights  from  property  rights  is  a 
condition  which  can  only  be  conceived  in  theory  and  which  fails 
Social  Theory    ^^^^^  practical  tests  are  applied.     It  is  not  neces- 
sary to  analyse  the  statement,  for  if  property  rights 
were  abolished  and  all  things  were  held  in  common,  then  man's 
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wants  would  be  restricted  to  a  minimum;  .and  as  we  know  that 
happiness  consists  in  the  satisfaction  of  wants,  then  it  would  follow 
that  far  from  the  theoretical  condition  bringing  about  happiness,  it 
would  bring  only  a  reduction  in  the  happiness  which  now  is  a  fea- 
ture of  our  day-to-day  life. 

As  a  means  towards  the  end  of  general  ownership,  the  socialistic 
idea  seems  to  be  that  the  nation  should  enter  upon  certain  duties 
and  obligations  towards  its  citizens,  which  have  in  the  past  seldom 
been  considered,  through  the  nationalizing  of  industries,  or  by 
means  of  a  soviet  or  communistic  principle,*  whereby  the  workers 
in  each  industry  would  manage  their  own  affairs  and  combine  for 
governmental  purposes.  This  second  system  is  a  modem  outgrowth 
of  trade  unionism,  and  is  a  subsidiary  form  of  nationalization. 

From  a  coldly  impartial  and  scientific  standpoint  the  many  ad- 
vantages of  centralized  control  of  any  industry  can  be  freely  ad- 
mitted.    In  theory   a  large  organization  can  be 
Central  Control  ,  •    ^■,     ,^  n         i 

Effective        managed  more  economically  than  a  small ;  and  one 

powerful,  energetic,  directing  head  (granting  the 
proper  intelligence  and  ability)  can  always  secure  better  results 
than  a  committee  br  a  board  of  managers.  Action  is  quicker  and 
more  timely;  supervision  is  more  effective,  and  the  personal  energy 
of  the  chief  is  transmitted  down  to  the  ranks.  If  this  argimient 
be  carried  to  its  logical  conclusion,  then  of  course  we  have  also  ta 
admit  that  an  absolute  monarchy  can  attain  greater  efficiency  than 
any  Eepublican  form  of  government,  and  it  is  so  if  we  can  only  find 
perfection  in  the  monarch.  But  the  history  of  the  world  for  thou- 
sands of  years  has  shown  how  uncertain  and  objectionable  this  abso- 
lute power  always  becomes;  and  the  same  results  inevitably  follow 
when  'business  affairs  are  conducted  for  any  length  of  time  on  a 
monopolistic  plan.  It  seems  impossible  to  find  a  succession  of  men 
who  can  restrain  their  personal  ambition.  Selfishness  will  ulti- 
mately outrun  the  sense  of  civic  duty.  The  same  consequences  fol- 
low when  the  power  is  centered  in  a  Government  Department.  The 
monopoly  thus  attained  would  seem  to  promise  much  and  the 
dream  of  the  theorist  is  a  well-meant  effort  to  relieve  suffering. 
Still  the  intelligent  man  of  affairs  knows  that  suffering  is  often 
like  an  air-filled  ball — if  you  press  in  one  side,  the  other  side  bulges 
to  an  extent  equal  to  the  pressure. 

*  Soviet  and  Communistic  principles  are  not  the  same,  but  they  have  re- 
cently met  on  common  ground  in  the  popular  imagination. 
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Much  of  the  propaganda  for  the  nationalization  of  industries 
comes  from  various  labor  organizations,  but  much  of  it  also 
comes  more  directly  from  what  may  be  called  the  Socialist  Party, 
to  which  men  of  an  ambitious  but  unbalanced  temperament  seem 
to  be  attracted.  They  have  failed  of  success  and  become  nervously 
irritable  in  consequence.  Others  possess  the  radical  enthusiasm  of 
youth,  which  may  settle  down  to  business  conservatism  in  middle 
life.     The  tenets  of  the  party  are  therefore  ever  changing. 

One  of  the  first  points  in  socialism  in  the  older  countries  is  the 
question  of  land  nationalization.     This  is  an  important  plea  in  all 
,  countries  where  people  are  closely  settled  or  where 

large  estates  are  held.  There  is  a  very  definite 
land  limitation,  which  is  hardly  felt  anywhere  in  the  confines  of  the 
United  States.  The  question  here  is  not  therefore  an  appealing 
one,  even  to  the  city  artisan  socialists.  But  it  is  interesting  to 
observe  that  in  the  programme  of  the  Non-Partisan  League  (the 
Socialist  organization  of  farmers  in  the  I^orthwest) 
League  ^^^  suggestions  put  forth  are  that  all  industries 
should  be  nationalized  except  land.  The  excep- 
tion is  noteworthy  because  the  appeal  was  being  made  for  funds 
amongst  farmers,  most  of  whom  owned  their  own  farms.  Accord- 
ingly any  suggestion  of  land  nationalization  would  meet  with  a 
very  poor  response  from  such  men.  Nevertheless  the  Non-Partisan 
League  has  gathered  to  itself  an  immense  number  of  adherents  who 
have  contributed  to  its  funds,  and  who  evidently  believe  that  their 
condition  would  be  improved  by  the  extension  of  government  own- 
ership over  many  industries.  One  would  suppose  that  the  contem- 
plative farmer  would  quickly  see  through  the  designing  character 
of  the  leadership  of  this  movement;  but  this  oversight  on  the  part 
of  the  farmers  is  not  unlike  the  attitude  of  artisans  towards  their 
leaders  and  walking  delegates.  These  men  are  seldom  real  work- 
men, but  are  professional  organizers  whose  stock  in  trade  is  enticing 
talk,  and  whose  personal  interests  are  advanced  by  the  ferment  and 
unrest  which  they  can  provoke  amongst  the  men  they  represent. 

All  governments  are  imperfect,  as  are  individuals,  and  for  this 

reason,  there  are  certain  general  principles  of  government  which 

Change  Slowly    ^^°^^^  ^^  inculcated  strongly  in  the  minds  of  the 

people.     One  of  them  is  that  the  nation  should  be 

slow  to  interfere  with  the  existing  activities  of  its  people.     If  work 

is  being  conducted  through  private  agencies,  there  should  be  an 
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ovenvhelming  advantage  shown  before  any  change  is  introduced. 
It  should  also  be  determined  that  the  proposed  action  will  not  prove 
harmful  to  another  section  of  the  community;  indeed  the  principle 
of  criminal  law  which  has  been  quoted  approvingly  by  many  great 
statesmen  should  be  kept  in  mind — that  it  is  better  to  let  several 
guilty  ones  escape  rather  than  punish  one  innocent  citizen.  The 
principle  is  analogous  to  such  government  action  as  we  now  discuss. 
One  of  the  greatest  subjects  which  man  can  contemplate,  and 
which  has  in  the  past  been  used  for  experiment  by  nation  after 
nation,  is  the  question  of  teaching  religious  truth, 
i^g^alog^o^us."  I^eligious  truth  is  probably  the  greatest  of  all  sub- 
jects; one  might  therefore  say  that  the  nation 
should  lead  its  people  in  paths  of  righteousness  by  undertaking  such 
teaching.  The  theoretical  plea  for  this  form  of  enterprise  is 
stronger  than  that  for  Industrial  Development.  Let  us  look  back 
through  the  ages  for  a  moment  and  recall  how  this  subject  has  been 
dealt  with  by  the  rulers.  Compulsion  has  been  tried;  prohibition 
has  been  ineffective ;  persecution  has  been  rife  by  every  strong  reli- 
gion— Mohammedan,  Christian,  and  Jew ;  and  finally  we  have  been 
led  to  believe  that  the  only  true  solution  for  the  peace  of  the  world 
lies  in  toleration,  so  that  on  this  question  we  have  attained  a  general 
conclusion  along  moderate  lines  which  may  be  applied  to  other 
ethical  and  moral  questions — that  it  is  better  to  have  a  nation  of 
sound  thinkers,  with  rational  convictions,  however  much  they  may 
differ,  than  one  of  conventional  hypocrites.  Let  us  therefore  en- 
courage the  open  discussion  of  social  questions  and  thereby  improve 
the  general  education  on  the  subject  in  review,  since  a  broad  open 
mind  will  inevitably  lead  to  a  tolerant  attitude  towards  others. 

When  the  government  assumes  control  of  any  branch  of  public 

service,  competition  ceases  and  the  spirit  of  progress  seems  to  die. 

The  desire  to  serve  the  public  and  to  furnish  better 

Initiative.       ^^^  ^^^^  improving  facilities  may  still  exist,  but  it 

is  no  longer  essential  to  the  life  of  the  service.    The 

rules  of  conduct  for  officials  do  not  rise  above  mediocrity,  which  is 

always  dangerously  near  inefficiency.     The  officeholders  are  afraid 

to  make  experiments  because  they  feel  that  if  the  experiment  prove 

unsuccessful  they  will  be  blamed,  whereas  if  it  attains  success  the 

reward  is  trivial.     This  condition  exists  despite  the  fact  that  many 

of  such  officeholders,  especially  those  of  technical  training,  are  men 

of  high  purpose,  of  excellent  character,  and  of  well-trained  ability. 
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They  have  a  hard  task  in  overcoming  "Administrative  Inertia," 
and  sometimes  they  give  up  trying.  Accordingly  it  must  be  the 
system  that  kills  initiative. 

Illustrations  of  such  conditions  are  found  continuously  in  the 
history  of  every  public  utility  managed  by  political  appointees,  and 
the  following  examples  are  all  quite  recent:  The 
managers  of  the  ISTew  York  State  Insurance  Fund 
excused  the  lack  of  service  in  the  Claims  Division  with  the  remark 
that  the  Commissioners  "  refused  to  authorize  claim  investigators." 
The  Commissioners  were  hampered  by  lack  of  appropriations.  The 
delays  which  attended  the  granting  of  better  facilities  for  War  Eisk 
Insurance  were  responsible  for  many  lapses  by  soldiers,  loss  of 
their  benefits,  etc.  The  improvements  were  clearly  necessary  and 
were  promptly  urged  by  the  technical  advisers  of  the  Bureau,  but 
political  inattention  caused  untold  losses,  with  a  resulting  lapse  of 
insurance  probably  mounting  up  in  the  billions.  A  third  illustra- 
tion was  seen  last  year  in  the  Claims  Division  of  the  Post  Office 
where  admitted  insurance  claims  for  lost  articles  remained  unpaid 
for  months  for  lack  of  appropriations,  although  the  premiums 
charged  were  amply  sufficient  to  provide  the  necessary  funds.  Pri- 
vate business  could  not  exist  under  such  conditions. 

Excuses  are  freely  made  after  the  condition  has  been  publicly 
criticized;  but  the  inherent  weakness  remains,  and  the  scandal 
aroused,  before  corrective  measures  are  applied,  usually  results  in 
the  remedy  carrying  things  to  the  other  extreme.  This  result  was 
charged  against  German  Workmen's  Insurance  before  the  war. 
Bureaucratic  strictness  in  handling  claims  was  changed  to  a  laxity 
which  bestowed  charity  upon  the  undeserving — a  species  of  alms- 
giving encouraging  deceit.  The  Board  which  has  the  responsibilitj- 
for  assisting  disabled  soldiers  in  this  country  is  at  the  present  time 
subjected  to  the  same  class  of  criticism;  and  it  will  be  indeed 
strange  if  a  similar  result  does  not  follow. 

In  the  case  of  private  enterprise  there  is  a  continuous  striving 

for  improvement.    Men  see  the  possibilities  of  reward  for  accom- 

plishment  and  they  strive,  and  strive  again,  to 

Ventures        attain  results.    Although  they  may  fail  many  times 

they  still,  if  their  faith  is  strong,  keep  tr}dng  until 

success  and  its  reward  are  achieved.     A  misleading  phrase,  often 

used  by  Socialist  writers  is  "  Cooperation  versus  Competition."    We 

might  as  well  discuss  "  black  vs.  white  "  or  "  sweet  vs.  sour."     They 
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have  each  their  own  proper  place  and  value ;  they  are  not  mutually 
exclusive,  but  can  be  blended  with  each  other.  Competition  makes 
for  improvement;  it  sharpens  the  wits  and  increases  efficiency;  yet 
the  keenest  competitors  may  with  mutual  advantage  cooperate  on 
many  important  subjects,  and  they  often  do  work  harmoniously  on 
the  larger  issues  of  their  business,  while  doing  their  best  to  gain 
advantage  for  themselves  in  their  relationship  towards  the  goodwill 
of  their  customers.  Competition  and  cooperation  are  thus  balanced 
forces  in  private  enterprise,  while  there  is  a  lack  of  balance  in  na- 
tional enterprise. 

In  the  conduct  of  business  matters  one  of  the  essential  require- 
ments for  success,  as  recognized  by  all  the  efficient  finns  and  cor- 
porations,   is    a    satisfactory    system    of    account- 
Cost  Accounting  .  .     ,    ,.  ,  ,.  t    i.i,-         a-     i 
Needed          -^^^ — including  cost  accounting.    In  this  particular 

our  States  and  Government,  like  most  others,  are 
sadly  deficient.  There  is  a  continuous  mingling  of  activities 
throughout  the  various  departments  which  makes  it  practically  im- 
possible to  determine  the  true  expense  of  any  one,  or  the  benefits 
conferred  by  one  department  upon  the  others.  Take,  for  example, 
the  Post  Office  Department.  There  are  hundreds  and  thousands  of 
tons  of  mail  carried  for  the  other  branches  of  the  government,  and 
even  for  Senators,  Congressmen,  and  Government  officials,  for  which 
apparently  no  credit  is  received  in  the  Post  Office  Department  ac- 
counts. From  the  other  viewpoint,  the  expense  of  mailing  all  this 
material  does  not  appear  as  an  outlay  in  the  proper  Department 
against  which  it  should  be  charged,  and  the  feeling  that  mail  matter 
costs  them  nothing  results  in  waste  and  extravagance.  All  of  us 
who  were  placed  on  the  Liberty  Loan  mailing  lists  received  hun- 
dreds of  useless  and  duplicate  circulars. 

"We  have  recently  seen  statements  to  the  effect  that  the  War  Risk 
Bureau  may  be  conducted  at  an  average  expense  of  less  than  40 

cents  per  $1,000  of  insurance.     In  arriving  at  and 
Bureau.         discussing  such  figures  it  would  appear  as  if  aU 

the  expense  incurred  for  writing  the  business  by 
the  Army  and  Navy  Departments,  as  well  as  the  continuous  outlays 
imposed  upon  the  Post  Office,  the  Printing  Department,  and  others 
which  need  not  be  enumerated,  have  all  been  ignored.  Many  men 
were  sent  to  Europe  in  order  to  aid  the  soldiers  in  filling  out  their 
application  blanks,  as  well  as  to  instruct  the  officers,  the  Quarter- 
masters' Department,  and  others  regarding  the  procedure  and  the 
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benefits  of  the  insurance  offered  to  the  soldiers  by  the  govermnent. 
The  amount  of  this  expense  will  never  be  known,  because  it  is  lost 
in  the  accounts  of  the  different  departments;  but  it  is  safe  to  say 
that  it  represents  an  enormous  total.  Incidentally,  the  computa- 
tion of  40  cents  per  $1,000,  which  is  for  the  current  year,  is  made 
on  the  basis  of  the  maximum  amount  of  insurance  written — not  on 
the  amount  now  remaining  in  force. 

Another  field  which  is  strongly  urged  for  national  activity  is 
that  of  Social  Insurance,  which  may  be  classified  in  two  main  divi- 
sions— namely : 
Insurance  ■'••  Compensation  in  event  of  sickness;  and 

3.  Old  Age  Pensions. 

These  have  many  ardent  advocates  and  both  have  been  adopted 
by  certain  nations  of  Europe.  Legislation  of  this  type  is  urged  by 
labor  leaders,  even  by  those  of  the  "  conservative  "  class.  They  are 
good  talking  subjects,  and  promise  a  physical  comfort  in  time  of 
need  which  is  alluring.  The  proposal  is  usually  limited  to  me- 
chanics and  artisans,  and  it  always  involves  the  same  objectionable 
class  distinctions  which  are  apparent  in  "Workmen's  Compensation 
— distinctions  which  necessarily  bring  about  a  failure  to  compensate 
many  of  the  most  deserving  cases.  The  Sickness  Insurance  calcu- 
lations, made  in  advance,  have  usually  been  upon  bases  which 
brought  out  a  much  lower  cost  than  experience  afterwards  war- 
ranted; indeed  this  statement  applies  to  nearly  every  estimate  put 
forth  in  support  of  this  class  of  legislation.  Moreover  the  cost  to 
the  nation  cannot  be  measured  by  any  ofl&cial  figures.  The  collec- 
tion of  small  weekly  sums,  by  whatever  system  the  collection  is 
made,  entails  an  enormous  expense  upon  industry.  Time  and  labor 
should  be  counted  as  part  of  the  national  outlay,  and  the  true  cost 
to  the  people  should  be  calculated.  We  should  not  content  our- 
selves hy  looking  merely  at  the  government  cash  outlays,  which  are 
a  bagatelle  in  proportion  to  the  national  cost.     The  question  of 

„  expense  should  be  referred  to  a  committee  of  ex- 

Experts  on 
Expense        perts,  whose  report  should  be  a  public  document 

open  to  criticism,  and  who  should  be  entirely  un- 
trammelled by  political  considerations.  This  remark  applies  with 
even  greater  force  to  the  question  of  Old  Age  Pensions,  because  in 
that  direction  public  opinion  is  inclined  to  indifference.  Opposi- 
tion is  relatively  slight,  because  taxpayers  will  contemplate  disburse- 
ments in  the  distant  future  without  uneasiness.     The  early  cost  is 
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SO  small — the  ultimate  cost  staggering.  The  shock  of  a  growing 
and  multipl3dng  expense  leads  with  no  uncertain  step  towards  final 
repudiation  or  worse,  in  its  blighting  effect  on  industry. 

It  is  undoubted  that  the  pensioning  of  old  employees  in  a  cor- 
poration or  municipality,  or  State  or  Nation,  is  an  act  tending  to 

„     .  promote  and  improve  efficiency;  but  activities  of 

Pensions.        ^  '■  '' 

this  nature  should  be  confined  to  tlie  employees  of 

each  individual  section.  Pension  funds,  on  a  scientific  basis,  may 
be  formed  for  all  permanent  salaried  employees  without  taking 
much  from  the  spirit  of  independence — indeed  the  good  accom- 
plished probably  far  outweighs  the  ill,  but  general  legislation  cover- 
ing the  entire  nation  may  be  seriously  questioned.  If  the  responsi- 
bility rests  where  it  belongs — on  each  employer  or  on  each  munici- 
pality or  state,  as  the  case  may  be,  the  benefits  are  real,  and  the 
burden  is  properly  placed.  The  granting  of  such  benefits  nationally 
is  an  attractive  but  visionary  theory  leading  further  along  the 
road  towards  Socialism,  invading  the  rights  of  individuals  and,  if 
brought  about,  will  doubtless  be  accomplished  through  the  making 
of  promises  which  cannot  materialize. 

Objections  to  both  forms  of  social  insurance  lie  in  the  encourage- 
ment of  class  distinctions,  because  benefits  are  usually  confined  to 
_,    .  certain  industrial  grades.     The  suggestions  appeal 

to  officeholders  as  offering  a  new  avenue  of  public 
expenditure,  hence  they  have  many  professional  advocates;  and  they 
in  nearly  all  instances  fail  to  reach  the  people  who  are  most  necessi- 
tous— the  really  poor,  ignorant,  downtrodden  class,  spoken  of  as 
the  submerged  tenth.  The  allowance  of  Sickness  Benefits  increases 
enormously  the  amount  of  medical  work,  and  there  is  a  tendency  to 
bring  about  a  standardization  of  service  which  does  not  promote  or 
encourage  research  along  scientific  and  beneficial  lines,  since  the 
medical  attendance  is  so  often  reduced  to  a  level  of  mediocrity — 
small  pay  and  equivalent  service. 

The  weaknesses  of  national  enterprises  are  often  obscured  by  lax 
accounting  methods  as  already  explained,  also  by  gratuities,  boun- 

ties,  and  privileges  which  are  bestowed  upon  the 
Privileges.      favored  industry  out  of  the  pockets  of  the  people. 

"We  have  recently  had  much  experience  of  the  re- 
sults of  government  management  in  the  various  War  industries, 
notably  the  running  of  the  railroads  and  the  building  of  ships. 
Unless  the  nationalized  industry  is  fostered  and  endowed  at  the 
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expense  of  the  people  it  cannot  be  managed  by  state  or  nation 
with  the  same  economy  and  efficiency  as  it  can  by  private  energy 
and  initiative.  In  many  instances  private  industries  are  taxed  for 
the  support  of  a  government  agency  which  not  only  escapes  taxation 
itself  and  competes  with  the  private  concern,  but  even  goes  further 
in  injurious  action,  for  the  governing  officials  often  seize  upon  one 
phase  of  their  work  and  by  advertising  (free  of  cost  to  themselves, 
at  public  expense,  through  printing  and  mailing  privileges)  issue 
derogatory  statements  regarding  private  competitors. 

In  insurance  this  has  been  particularly  noticeable,  and  there  are 
many  prominent  cases  to  which  these  remarks  apply.  In  the  last 
five  years  the  best  illustrations  are  obtained'from  the  various  state 
compensation  bureaus,  all  of  which  have  subsidies  and  privileges 
which  are  not  enjoyed  by  private  enterprises.  In  life  insurance  we 
may  mention  such  examples  as  the  Massachusetts  Savings  Bank 
Life  Insurance,  and  the  Wisconsin  State  Fund.  The  most  in- 
teresting feature  about  these  two  is  that,  notwithstanding  a  large 
measure  of  assistance  from  the  state  in  expense  allowances,  privi- 
leges, and  guarantees,  they  have  scarcely  attained  success. 

Some  philanthropists  in  Massachusetts  having  been  impressed  by 

the  specious  reasoning  of  the  advocates  of  the  plan,  raised  large 

sums  of  money,  in  addition  to  the  State  allowances, 

I^  3j  S  ^  3j  CllTl  S  G  tt  ^ 

„     .       ^    -     in  order  to  compensate  life  insurance  agents  whom 
Savings  Bank  '■  ° 

Insurance.      ^^^^y  employed.     The  State  allowances  could  not 

be  used  for  payment  of  agents  in  the  usual  sense 
of  the  term,  although  the  officers  paid  by  the  State  could  and  did 
go  out  and  preach  the  benefits  of  the  system.  All  of  this  propa- 
ganda has  nevertheless  resulted  in  but  meager  results,  and  it  seems 
safe  to  say  that  if  no  gratuities  or  state  aid  had  been  forthcoming 
the  entire  plan  would  have  been  a  miserable  failure. 

The  amount  of  public  aid  given  to  the  Wisconsin  Insurance  Fund 
was  much  less  than  that  bestowed  in  Massachusetts,  and  the  results 

have  been  correspondingly  smaller.     The  law  was 

TVisconsln  Stato 

P^^  enacted  in  1911  and  at  the  end  of  1918  the  business 

in  force  was  461  policies  for  $379,000  of  insur- 
ance, notwithstanding  the  fact  that  the  Insurance  Department  had 
kept  up  a  continuous  campaign  for  business  through  circularizing, 
etc.  The  governor  of  the  state  last  year  made  some  very  pointed 
remarks  in  recommending  that  the  statute  be  repealed.     He  said: 

This  Fund  is  based  upon  the  theory  that  desirable  life  insurance 
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risks  voluntarily  seek  insurances.  That  theory  is  unsound — they 
do  not  do  so.  If  this  enterprise  is  to  prosper  and  grow,  as  it  must 
to  have  a  normal  experience,  it  must  have  an  organization  for  solic- 
iting business.  If  the  expense  of  such  an  organization  is  incurred 
the  Fund  can  offer  no  inducement  not  offered  by  privately  managed 
life  insurance  companies  and  fraternal  societies. 

An  older  venture  of  similar  nature  to  the  above  is  the  life  insur- 
ance offered  through  the  British  Post  Office.  This  plan  was  in- 
augurated many  3'ears  ago  on  the  general  theory  outlined.  It  has 
been  a  negligible  factor  in  the  life  insurance  situation  all  along,  the 
benefits  afforded  by  private  companies  being  much  greater.  The 
expense  incurred  by  the  latter  is  far  more  than  offset  by  increased 
efficiency. 

In  New  Zealand  a  government  insurance  department  was  origi- 
nated in  1869.     At  first  it  was  started  on  the  same  false  theory  that 

agents  were  unnecessary ;  but  when  this  theory  was 

New  Zealand    j-i  it.ixij        ±        ±         ^       ^ 

^     found  unworkable  the  department  employed  a  corps 
Government  .  ^  .  , 

Insurance,  ^^  soliciting  agents,  paying  commissions  and  gener- 
ally basing  their  business  enterprise  on  the  lines 
which  had  already  been  found  practical  by  life  insurance  companies. 
The  result  is  that  a  sound  business  has  been  built  up  by  ISTew  Zea- 
land in  competition  with  regular  life  insurance.  The  privileges 
bestowed  upon  the  Insurance  Department  are  of  a  minor  character, 
and  the  management  of  the  business  has  been  on  the  whole  sound 
and  effective.  The  solvency  of  the  fund  is  guaranteed  by  the  gov- 
ernment, and  postmasters  throughout  country  districts  are  fre- 
quently employed  as  agents,  drawing  commissions  on  such  business 
as  they  transact ;  but  the  Department  pays  taxes  like  any  other  life 
insurance  company  and  also  pays  for  postage,  printing,  and  other 
outlays.  District  managers  are  paid  salaries  and  commissions  and 
the  Department  writes  sub-standard  business  as  well  as  maintain- 
ing a  temperance  and  a  tontine  savings  fund  section.  Nevertheless 
it  is  evident  to  anyone  who  examines  the  condition  of  affairs  that 
the  results  offered  to  the  public  by  the  New  Zealand  government  de- 
partment are  not  quite  as  good  as  those  offered  by  the  best  private 
companies  operating  in  the  same  territory,  notwithstanding  the  fact 
that  this  department  is  probably  the  most  successful  (one  might 
almost  say  the  only  successful)  attempt  the  world  has  known  in 
applying  national  enterprise  to  life  insurance. 

Insurance  holds  a  unique  place  in  our  social  system.  It  is  an 
educational  influence  which  has  grown  out  of  the  inherent  wants  of 
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the  people.  The  thought  of  protection  is  often  dormant  and  has  to 
be  quickened  by  active  solicitation  such  as  would  never  have  existed 
under  bureaucratic  management.  This  educational  character  would 
be  destroyed  if  compulsion  were  applied  and  if  people  were  insured 
irrespective  of  their  own  wishes.  Indeed  it  must  never  be  forgotten 
that  compelling  influences,  even  though  they  lead  towards  results 
of  general  physical  comfort,  nevertheless  have  a  reactionary  influ- 
ence on  the  mental  and  moral  sense  of  the  people. 

General  rehabilitation  after  our  recent  war  is  a  form  of  enter- 
prise which,  one  would  suppose,  might  be  undertaken  by  the  nations 
..  acting  in  concert;  but  there  are  few  signs  of  any 
after  War  such  harmonious  attempt.  The  reconstruction  work 
now  so  necessary  for  the  normal  comfort  of  the 
world  is  being  pushed  by  private  enterprise  and  initiative.  The 
bickerings,  delays,  and  distrusts  of  the  nations  in  their  attempts  to 
agree  are  saddening  to  any  student  who  tries  to  follow  them;  but 
individual  merchants  and  manufacturers  have  resumed  their  inter- 
national relationships,  and  all  the  most  hopeful  signs  are  found  in 
the  activity  and  directed  energy  of  firms  and  corporations  whose 
business,  reaching  into  all  quarters  of  the  globe,  has  shown  a  won- 
derful development  since  the  date  of  the  Armistice.  If  the  ruling 
powers  wisely  permit  a  free  interchange,  and  content  themselves 
with  a  sensible  and  well-balanced  tax  levy  upon  the  profits  of  the 
expanding  business,  rehabilitation  will  come  much  faster  than  most 
people  imagine.  We  shall  have  our  ups  and  downs — panics,  per- 
haps— but  with  it  all  the  volume  of  business  will  be  so  great  that 
even  those  nations  whose  exchequers  now  seem  most  near  bank- 
ruptcy may  enjoy  an  income  surpassing  all  present  expectations. 

WTien  we  find  unexpected  economic  conditions  resulting  from 
legislation  designed  to  do  good,  we  may  look  for  underlying  general 
Human  Vagaries.  P^i^ciples.  A  common  misunderstanding  lies  in 
the  complexity  of  human  nature.  We  are  not  a 
series  of  independent  atoms,^  all  equal  and  unthinking.  On  the 
contrary,  each  has  a  mind  and  will  of  his  own,  differing  from  that 
of  anyone  else.  We  cannot  escape  class  distinctions  even  if  we 
would.  They  existed  amongst  the  monks  of  old ;  they  can  be  dis- 
covered between  the  poorest  poor;  we  can  find  them  in  a  flock  of 
sheep.  Our  attempt  should  therefore  be  to  reach  that  measure  of 
toleration  which  American  legislation  has  attained  on  religious 
questions. 
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We  are  all  grouped  and  classified  in  a  large  number  of  planetary 
systems;  each  individual  is  the  center  of  his  own  system,  and  our 
,  _  interests  radiate  out  from  ourselves  to  the  family, 

to  the  communit}',  then  to  the  state  and  nation. 
These  are  the  forces  governing  us — gravity  which  increases  in 
strength  according  to  the  nearness  of  the  bodies,  and  centrifugal 
force  which  is  a  tendency  to  fly  off  into  other  systems.  These  two 
mighty  forces  not  only  control  the  universe,  but  are  easily  observed 
in  the  family,  and  pass  down  through  minute  forms  of  life  even  to 
the  atoms  of  which  matter  is  composed.  We  might  call  them 
"  Eest "  and  "  Restlessness."  In  the  language  of  science  we  speak 
of  static  and  dynamic  conditions.  In  the  heavens  they  are  in  perfect 
balance ;  but  in  humanitj' — individual  humanity — now  one  and  now 
the  other  attains  a  preponderating  influence.  The  spirit  of  Com- 
munism seems  to  be  an  outcome  of  restlessness,  or  centrifugal  force, 
striving  for  change;  and  selfish  desires  are  at  the  bottom  of  much 
of  this  dynamic  energy.  We  need  the  static  balance  of  con- 
servatism. 

The  demand  that  a  state  or  nation  should  undertake  certain  lines 
of  work  nearly  always  originates  from  a  selfish  desire  to  get  some 
want  at  the  expense  of  others.  Selfishness  is  inherent  in  such  at- 
tempt, and  it  is  n-ot  intelligent  selfishness.  A  thoughtful  outlook 
towards  the  future  would  cultivate  the  realization  that  others  have 
the  same  rights  as  ourselves,  that  an  equality  does  exist  before  the 
law,  and  thus  we  have  true  liberty — to  strive  upwards.  We  need 
more  fearlessness  of  character  to  increase  the  confidence  of  the 
people,  and  our  independence  should  be  such  that  we  neither  rely 
upon  our  leaders  nor  upon  the  government  for  help. 

There  are  two  or  three  fundamental  thoughts  which  are  empha- 
sized by  the  foregoing  lines  of  discussion.     The  first  and  most  im- 
port-ant is  that  radicalism  usually  overreaches  itself 
Extremes.       ^^'  causing  a  subsequent  reaction,  and  therefore  the 
best  programme  for  the  general  good  is  that  of  very 
slow  and  cautious  movement  towards  any  legislation  involving  state 
or  national  enterprise.     Monopoly   on  the  one  hand   and  unre- 
strained competition  on  the  other  are  both  evil,  and  a  balance  be- 
tween the  two  is  necessar}'.     While  therefore  restraint  of  trade  is 
bad,  yet  restraint  of  competition  may  frequently  be  good. 

Again,  it  is  clear  that  most  of  the  Communists,  as  well  as  many 
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of  the  Socialists,  are  striving  for  their  own  selfish  ends.     Their 

leaders  are  sometimes  sincere  in  their  desire  to 
Selfish 
LeadershiD       "^ork  for  the  good  of  the  many;  but  too  often  the 

controlling  motive  is  pride  of  leadership,  and  they 
use  the  selfish  instincts  of  the  people  as  a  means  of  holding  their 
positions.  Those  who  are  sincere  need  education  in  broad  intelli- 
gence, whereby  joy  and  happiness  would  be  found  in  more  work  in 
comfortable  surroundings  with  the  satisfaction  of  broader  and  more 
varied  wants.  The  undue  restriction  of  working  hours,  and  any 
restriction  whatever  upon  output,  for  the  purpose  of  raising  wages 
are  in  the  ultimate  analysis  only  foolishness.  Many  people  want  to 
work  and  find  real  happiness  in  activity.  Workmen  as  a  whole 
should  be  educated  in  toleration  for  the  views  of  others ;  indeed  this 
is  necessary  for  all  of  us. 

Statutes  frequently  do  not  produce  the  effect  intended;  as,  for 
example,  the  much  heralded  War  Eisk  Insurance  which  was  to 
supersede  pensions  and  all  demands  for  soldiers'  compensation  after 
the  war.     While  the  objects  aimed  at  are  frequently  missed,  never- 
theless when  any  power  is  unwisely  yielded  by  the 
Dangers  in  -^  r  ^  j  j 

Brief  people,  it  can  rarely  be  regained.     This  is  another 

argument  for  caution  in  legislation  of  the  type  now 
discussed,  since  a  multiplication  of  organized  officials  becomes 
almost  irresistible.  Moreover,  national  enterprises  of  any  charac- 
ter always  mean  increased  taxation,  and  under  the  present  system 
the  voting  workmen  are  nearly  exempt;  hence  they  are  legislating 
for  their  own  advantage  at  the  expense  of  others.  It  should  be  re- 
membered also  that  taxation  may  go  so  far  that  industry  is  paral- 
yzed. This  has  happened  many  times  before  and  may  happen 
again,  whereby  the  so-called  barbarous  nations  supersede  those  who 
have  become  too  progressive. 

Even  more  important  than  any  of  these,  there  should  be  more 
and  more  emphasis  placed  upon  the  doctrine  of  our  being  here  to 
help  others — not  only  to  live  our  own  petty  lives  but  to  have  in 
mind  the  general  good  of  the  people  with  whom  we  come  in  daily 
contact.  It  is  the  line  of  conduct  which  adds  to  the  happiness  of 
the  recipient,  and  reflects  joy  on  the  giver. 

The  questions  discussed  are  not  new;  they  are  much  older  than 
most  people  think,  for  similar  questions  came  before  the  Romans, 
the  Greeks,  and  even  the  Assyrians.  The  most  complete  analysis 
of  national  enterprise  with  which  I  am  familiar  is  Plato's  Eepublic. 
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It  is  well  worth  earnest  study,  but  is  so  coldly  scientific  that  it 
leaves  one  with  the  feeling  that  there  is  too  much  of  pure  reason 
and  too  little  of  human  sympathy  in  the  proposals  put  forth. 
Waves  of  such  discussion  have  arisen  in  every  civilized  nation  during 
recorded  history,  and  one  of  the  Stoic  Philosophers  expresses  very 
well  the  true  attitude  towards  property  thus : 

And  what  is  the  divine  law  ?  To  preserve  inviolate  what  is  prop- 
erly our  own;  not  to  claim  what  belongs  to  others;  to  use  what  is 
given  us ;  and  not  desire  what  is  not  given  us ;  and,  when  anything 
is  taken  away,  to  restore  it  readily ;  and  to  be  thankful  for  the  time 
we  have  been  permitted  the  use  of  it.  .  .  . 

In  following  the  stream  of  Socialism  to  its  source,  we  find  one 
cause  more  irreconcilable  than  others,  namely — reaction  and  revolt 

against  an  overbearing  aristocracy.     The  aristoc- 

S'm   ■  racy  of  wealth  is  equally  guilty  with  that  of  family ; 

Socialism.       indeed  the  worst  sinners  are  those  who,  with  no  real 

claim  to  distinction,  desire  to  appear  in  aristocratic 
association.  The  resentful  attitude  of  social  democracy  is  in 
harmony  with  human  nature,  and  the  force  is  therefore  one  which 
should  be  guided  with  a  spirit  of  sympathy.  It  only  needs  educa- 
tion. Some  of  the  old  guilds  which  preceded  trade  unions  made  it 
their  duty  to  train  their  apprentices,  and  refused  to  admit  any  new 
member  who  was  not  a  good  craftsman.  This  attitude  is  reviving 
in  some  trade  unions,  and  it  is  one  of  the  hopeful  symptoms.  A 
higher  intelligence  will  show  to  the  unions  that  in  addition  to  com- 
fort in  life,  with  happy  healthful  surroundings,  and  reasonable 
working  hours,  it  is  necessary  for  them  to  take  a  part  in  the  general 
welfare  work  of  the  nation.  From  selfish  motives  they  may  yet 
realize  that  increased  production  is  the  only  means  of  attaining 
better  results  for  themselves.  If  they  also  take  the  stand  that  mem- 
bership in  a  union  implies«a  high  grade  of  morality,  with  a  reputa- 
tion for  clear  thinking  and  honorable  dealing,  the  cause  will  progress 
further.  And  lastly,  if  the  unions  improve  the  efficiency  of  their 
men,  educating  them  in  intelligence  to  reduce  labor,  to  improve 
machinery,  and  to  accomplish  more  work  in  the  same  time — to  make 
two  blades  of  grass  grow  where  only  one  grew  before — then  the 
future,  not  only  of  Socialism  but  of  society  and  of  the  country  as  a 
whole,  will  become  full  of  promise. 
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BY 

AETHT7E  HUNTEE  AND  DB.   OSCAB   H.  EOGEES. 

The  subject  of  the  influence  of  occupation  upon  mortality  is  one 
which  has  been  forced  upon  our  attention  more  strongly  in  recent 
years  than  formerly.  This  is  due  to  the  great  expansion  in  indus- 
try and  to  the  increase  in  wages  which  has  brought  a  larger  per- 
centage of  the  industrial  population  into  the  market  for  "ordi- 
nary" insurance  where  industrial  insurance  was  formerly  taken. 
In  view  of  the  increasing  importance  of  occupation  in  the  selection 
of  risks  we  desire  to  present  a  schedule  of  the  relative  mortality  in 
a  considerable  number  of  occupations.  Such  mortality  is  given  in 
the  form  of  ratios  which  are  applicable  to  any  system  of  selecting 
lives  for  insurance  as  they  express  the  probable  effect  of  the  factor 
ef  occupation  on  mortality  in  each  occupation.  Incidentally  those 
who  wish  to  build  up  a  system  of  numerical  rating  of  risks  will 
have  the  factor  of  occupation  in  addition  to  the  basic  ratings  for 
build  and  for  consumption  in  the  family  history,  given  by  us  in  a 
paper  read  last  October  before  the  Actuarial  Society  of  America 
and  the  Association  of  Life  Insurance  Medical  Directors. 

Within  the  limits  of  a  single  paper  it  is  impracticable  to  present 
all  of  the  occupations  but  our  experience  has  shown  that  the  list 
submitted  will  cover  fully  95  per  cent,  of  those  coming  before 
"  ordinary  "  Insurance  companies  and  that  probably  the  significance 
of  many  occupations  not  listed  may  be  inferred  from  the  ratio  of 
similar  or  allied  occupations  that  are  given.  In  some  of  the  occu- 
pations in  our  schedule  no  attempt  has  been  made  to  differentiate 
between,  or  even  make,  different  sub-occupations  because  there  is 
practically  no  diversity  in  the  hazard,  while  in  other  occupations 
from  which  applicants  for  insurance  are  more  generally  drawn  *he 
subdivisions  have  been  given  for  the  sake  of  convenience.  We  do 
not  claim  that  the  schedule  is  complete  in  every  detail  but  it  has 
been  found  a  satisfactory  working  basis  for  the  last  fifteen  years 
with  the  modifications  suggested  by  experience  from  time  to  time. 

16 
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Method  of  Showing  Eelatiye  Moetality. 

The  statistics  are  presented  in  the  same  form  as  in  the  five  vol- 
umes of  the  Medico-Actuarial  Mortality  Investigation,  with  the 
difference  that  the  additions  or  subtractions  from  the  central  point 
of  100  are  given  and  not  the  total  mortality.  Thus,  the  mortality 
in  a  hazardous  occupation  might  appear  as  150  per  cent,  in  Volume 
III  of  the  report  on  the  Medico- Actuarial  Mortality  Investigation 
but  in  our  schedule  it  would  appear  as  +  50 ;  on  the  other  hand, 
in  the  ease  of  a  favorable  occupation  which  appeared  in  the  former 
aa  90  per  cent,  it  would  be  shown  in  our  schedule  as  — 10.  This 
seems  a  proper  modification  of  the  method  used  by  the  committee 
on  the  Medico-Actuarial  Mortality  Investigation  as  we  deal  solely 
with  the  effect  of  occupation  on  mortality.  By  means  of  the  ratios 
in  the  schedule  the  relative  mortality  in  each  occupation  is  given  in 
terms  of  our  standard  but  may  be  applied  to  any  company  because  it 
is  fair  to  assume  that  the  mortality  in  the  various  occupations  will 
be  approximately  the  same  ratio  of  the  normal  mortality  of  the  com- 
pany as  in  the  case  of  the  New  York  Life  Insurance  Company. 
The  method  of  presentation  has  the  same  merit  as  that  used  in  the 
Medico-Actuarial  Mortality  Investigation,  namely,  the  mortality 
ratios  are  applicable  to  any  of  the  systems  of  selecting  risks  in  gen- 
eral use  in  the  United  States  and  Canada. 

SouECEs  OF  Information. 

The  following  is  a  summary  of  the  sources  from  which  our  ratios 
of  occupational  mortality  have  been  obtained  in  addition,  of  course, 
to  the  chief  source — the  extensive  experience  of  our  own  company : 

1.  Medico -Actuarial  Mortality  Investigation,  Vol.  III. 

2.  Published  reports  of  the  experience  of  insurance  companies. 

3.  Census  statistics  such  as  those  published  by  the  British  Govern- 

ment in  the  supplement  to  the  65th  Annual  Report  of  the 
Registrar  General,  Part  II. 

4.  Reports  of  beneficial  orders,  labor  unions  and  fraternal  societies. 

5.  Reports  by  federal,  state  and  other  officials  in  connection  with 

the  hazards  of,  and  safeguards  for,  various  occupations. 

6.  Pamphlets  describing  the  hazards  in  various  occupations,  such 

as  the  Monthly  Bulletin  of  the  U.  S.  Bureau  of  Labor,  and 
the  publications  of  the  U.  S.  Public  Health  Service  and  such 
books  as  "  Dangerous  Trades  "  by  Thomas  Oliver. 
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But  even  after  all  these  sources  have  been  carefully  studied  and 
used,  there  still  remain  many  occupations  on  which  it  is  impossible 
to  obtain  a  dependable  mortality  experience.  Indeed,  many  may 
only  be  determined,  as  we  have  already  suggested,  by  comparing 
them  with  similar  occupations  regarding  which  we  have  been  able 
to  secure  definite  knowledge.  We  freely  acknowledge  that  in  many 
occupations  listed  by  us  there  is  no  statistical  basis  upon  which  to 
rest  the  mortality  ratios  assigned  to  them,  but  that  we  have  deter- 
mined them  in  the  manner  already  referred  to  from  their  similarity 
to  other  occupations  whose  ratios  are  known.  It  will  be  noted  that 
in  some  occupations  the  relative  mortality  has  been  based  largely 
on  the  mortality  among  the  class  of  the  population  from  which  the 
applicants  are  drawn.  In  many  cases  the  small  number  of  persons 
engaged  in  the  occupation,  or  the  small  proportion  of  them  who 
have  insured  in  times  past  with  the  regular  companies,  accounts  for 
the  lack  of  definite  information.  Besides,  in  many  industries,  oc- 
cupations are  becoming  so  diversified  as  to  make  it  extremely  diffi- 
cult to  assign  to  each  sub-occupation  a  precise  ratio. 

At  this  point  it  may  be  well  to  state  that  too  positive  statements 
regarding  mortality  in  certain  occupations  are  inadvisable  because 
the  conditions  under  which  many  occupations  are  carried  on  are  in 
process  of  changing.  The  introduction  of  machinery  and  of  safe- 
guards against  accident  to  the  workers,  and  the  rapid  improvement 
of  factory  construction  and  sanitation,  all  have  been  factors  of  im- 
portance in  the  problem.  It  is  not  unlikely  too  that  the  federal 
prohibition  of  alcohol  must  have  a  material  influence  on  the  rate 
of  accident  in  those  occupations  in  which  a  clear  head  and  a  steady 
eye  are  essential  to  safety.  Again,  some  industries  have  increased 
greatly  in  importance  during  the  last  few  years,  and  are  now  in  the 
process  of  becoming  highly  specialized.  For  example,  in  the  bul- 
letin of  the  U.  S.  Bureau  of  Labor  of  December  last,  there  appeared 
an  interesting  account  of  the  dangers  in  some  branches  of  the  aniline 
dye  industry.  It  is  greatly  to  be  regretted  that  there  is  no  govern- 
mental agency  engaged  in  the  important  work  of  the  study  of  occu- 
pational mortality  which  would  focus  public  opinion  on  improve- 
ments in  the  conditions  for  men  and  women  in  unhealthful  or 
dangerous  pursuits. 
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Reasons  for  Mortality  due  to  Occupation. 

The  differences  of  mortality  in  various  occupations  are  due  to 
three  principal  causes: 
(a)  Accident, 

(6)  Unhealthful  circumstances  of  the  employment  itself, 
(c)  Unsanitary  surroundings. 

Many  railway  employees,  for  example,  are  exposed  in  the  course 
of  their  daily  work  to  accidents.  The  same  is  true  of  steel  workers, 
employees  on  building  construction,  and  the  like. 

In  the  category  of  unhealthful  circumstances  of  the  employinent 
itself  may  be  mentioned  the  occupation  of  stone  cutting,  in  which 
the  fine  particles  of  dust  induce  changes  in  the  lung  tissue.  Glass 
grinders  and  polishers  are  subjected  to  the  same  hazard,  both  from 
the  particles  of  glass,  and  from  those  of  the  abrading  powder.  The 
fumes  from  chemicals,  such  as  those  from  electric  storage  bat- 
teries and  the  poisonous  effect  of  lead  burning,  would  also  come 
under  (6). 

Under  the  heading  of  unsanitary  surroundings  may  be  mentioned 
workers  in  cold  storage  warehouses,  and  other  employees  subjected 
to  rapid  changes  of  temperature  such  as  rubbers  in  turkish  baths^ 
workers  in  improperly  ventilated  mills  and  in  factories  built  on- 
swampy  ground. 

In  some  occupations  there  may  be  a  combination  of  two  or  all 
of  these  factors.  In  the  case  of  underground  miners,  for  example, 
the  death  rate  is  not  only  high  from  accident,  but  is  also  high  from 
pneumonia,  by  reason  of  the  rapid  changes  of  temperature  to  which 
they  are  exposed,  and  possibly  also  to  the  rapid  changes  of  at- 
mospheric pressure.  On  the  other  hand  the  accidental  death  rate 
above  the  normal  in  certain  occupations  cannot  be  taken  as  the 
measure  of  the  extra  mortality  because  it  may  be  partly  offset  by  a 
low  death  rate  from  tuberculosis  due  to  a  healthful  outdoor  life. 

Incidence  of  Mortality. 

On  the  actuarial  side  it  is  obvious  that  the  extra  hazard  in  some 
occupations  may  be  represented  practically  by  a  constant  addition 
to  the  normal  death  rate  and  in  others  by  a  percentage  addition  to 
it.  Furthermore,  in  some  occupations  the  increasing  skill  may 
result  in  a  decrease  in  the  constant  addition  after  middle  age 
while  in  other  occupations  the  mortality  may  be  truly  represented 
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by  a  percentage  addition  at  the  younger  ages  which  would  decrease 
or  become  a  constant  at  the  older  ages,  due  to  the  increasing  ability 
to  withstand  the  disease  incident  to  the  occupation.  It  is  evident 
therefore  that  to  attempt  to  prepare  a  schedule  which  would  take 
into  account  all  of  these  conditions  would  be  impossible  in  our 
present  state  of  knowledge;  especially  is  this  true  of  those  occupa- 
tions in  which  the  amount  of  material  available  for  analysis  is  too 
scanty.  It  is  unfortunately  true  that  there  are  few  occupations  in 
which  the  statistics  in  existence  are  sufficient  to  enable  us  to  deter- 
mine the  incidence  of  mortality  by  age. 

While  the  ratings  in  our  schedule  appear  as  percentages  of  the 
normal  mortality  the  decreasing  relative  mortality  of  most  occupa- 
tions is  recognized  by  our  method  of  charging  a  smaller  number  of 
years  advance  in  age  for  the  same  occupation  after  age  40  at  entry. 
For  convenience  in  practice  the  same  advance  in  age  is  charged  for 
all  ages  at  entry  up  to  age  40  but  beyond  that  age  no  larger  extra 
premium  is  charged  than  results  from  the  specific  advance  in  age 
at  age  40.  Thus,  an  advance  of  7  years  in  age  at  age  40  on  the 
Ordinary  Life  Plan  becomes  5  years  at  age  50  at  entry. 

Pehmanent  Total  Disajbility  and  Double  Indemnity 
Benefits. 

The  work  of  the  actuary  in  connection  with  occupations  has  been 
greatly  complicated  by  the  introduction  of  total  and  permanent  dis- 
ability, and  also  by  the  more  recent  general  accident  double  in- 
demnity feature.  There  are  certain  occupations  in  which  the  lia- 
bility to  disease  such  as  tuberculosis  is  greatly  above  the  average 
which  would  make  it  inadvisable  to  grand  permanent  and  total  dis- 
ability benefits.  There  are  other  occupations  in  which  there  would 
be  no  objection  to  granting  these  benefits  but  in  which  general 
accident  double  indemnity  might  not  be  granted  by  most  companies 
on  account  of  a  high  accident  rate.  There  are  still  other  occupa- 
tions in  which  neither  disability  nor  double  indemnity  is  generally 
granted.  In  our  Company  the  practice  is  indicated  by  letters  which 
follow  the  rating  for  occupation.  While  reference  to  these  benefits 
is  not  necessarily  a  part  of  this  paper  we  have  not  eliminated  the 
letters  from  the  ratings  for  the  reason  that  our  practice  may  be  of 
help  to  others.  At  the  beginning  of  the  schedule  for  occupations 
will  be  found  a  key  to  the  notation.  An  example  or  two  will  make 
our  practice  clear : 
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-j-  10  A    =  insurance  at  regular  rates  of  premium,  with  double 

indemnity  and  disability  benefits, 
-f-  20  BD  =  insurance  at  regular  rates  of  premium,  with  disability 

benefits  and  travel  accident  double  indemnity,  final 

decision  on  these  benefits  depending  on  the  merits 

of  each  case, 
-|-  50  C    =  insurance  at  an  advance  in  age  but  ■without  either 

double  indemnity  or  disability  benefits. 

In  a  number  of  occupations  a  specific  mortality  ratio  is  not  given 
but  the  limits  are  indicated,  thus,  contractor  for  structural  iron 
work,  0  A  to-\-  50  C.  One  applicant  may  never  expose  himself  to 
any  hazard,  confining  his  work  to  office  duties,  while  another  may 
take  an  active  part  in  supervising  buildings  under  construction  in 
which  case  an  extra  premium  would  be  charged  to  cover  50  points 
extra  mortality  and  no  accident  or  permanent  disability  benefits 
would  be  allowed. 

Conclusion. 

We  should  like  to  repeat  in  conclusion  what  has  been  already 
referred  to,  namely,  that  for  practical  reasons  our  schedule  does 
not  attempt  to  differentiate  the  mortality  according  to  its  incidence 
by  age.  We  are  fully  aware  of  the  inconsistency  of  representing 
the  mortality  by  a  percentage  of  the  normal  mortality  in  all  cases 
but,  if  desired,  the  material  in  the  schedules  can  be  transformed 
into  constant  additions  to  the  normal  by  assuming  an  average  age 
at  issue  and  a  duration  of  15  or  20  years.  We  sincerely  trust  that 
as  a  result  of  the  publication  of  our  statistics  the  practice  of  other 
eompanies  will  be  given  so  that  we  may  all  add  to  our  knowledge 
with  regard  to  the  treatment  of  occupational  mortality. 
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Schedule  of  Numerical  Eatings  for  Various  Occupations. 

Key  to  Notation. 

Travel  Accident  General  Accident 

Disability  Double  Indem-  Double  Indem- 

Beneflts  nity  Beneflts  nlty  Benefits 

A    yes jes yes 

B    yes yes no 

C     no no no 

D    "  Depending  upon  merits  of  the  case. ' ' 

E     yes no no 

r     no no yes 

G     no yes no 

E.  N.  A.  =  Risk  not  acceptable. 

+  Occupation  =  Particulars    of    occupation   should   be    sent   to    Home 

Office. 
•  =  Will  consider  for  20  Year  Endowment  Insurance  without  advance 

in  age,  but  the  Disability  and  Double  Indemnity  Benefits  will  be 

granted  only  if  the  symbols  opposite  the  rating  permit  of  these 

features. 

ACCOUNTANTS    OA 

ACID    MAKERS. 

Muriatic,    Nitric    and    Sulphuric    -|-  lOOC 

ADJUSTERS    (if  non-hazardous)    OA 

AGENTS — not  peddlers    OA 

Amusements  and  Sports. 

A\-iators    and    Aeronauts    -l-  Occupation 

Baseball   players — professional    -}-    30C 

Bicyclists — professional    +  lOOC 

Billiard  and  Pool  Parlors  and  Bowling  Alleys.     (Where  no  liquor 
is  sold.) 

*Proprietors,  'Managers  and  "Clerks   -\-  lOA  to  -f-  50A 

(See  Liquor  Class.) 
Circus. 

Acrobats,  Circus  Performers,  Trapeze  Performers, — on  ground.  +    50C 
Acrobats,  Circus  Performers,  Trapeze  Performers, — aerial....    -f- 150C 

Bareback  Riders    -f-    50C 

norse-Bacing. 

Book-maker    -f    60C 

Horse-trainer — in  charge  of  stable -\-  lOA  to  -|-    50C 

Jockeys    -|-  150C 

Stablemen — employees    -(-    75C 

Starter    -f-    50C 

Steeplechase  Riders    R.  N.  A. 

Theatrical  Employees. 

•Actors  and  "Actresses   -\-    40A 

"Booking  Agents  -f-    40A 

*Box  Office  Employees  -|-   40A 
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•Managers  and   *Proprietor3    -(-    40A 

*Musicians    (Orchestra)     -|-    40A 

•Scene   Painters  and   *Mechanics    -f-    40B 

Moving  Pictures  and  Slot  Machines. 

Proprietors  and  Managers  of  Theaters    -j-    15A 

•Actors  and  *Actresses    -|-40BD 

Cinematograph  Operators   -{-     40B 

Camera-men    -j-  40BD 

Prise-Fighters    +  100  up  C 

Wrestlers  and  Jiu-jitsu   -j-  lOOC 

APOTHECARIES, 

Proprietors  and  Clerks   +    lOA 

APPRAISERS     OA 

Armt— U.  S. 

Chaplains    +    IOC 

Commissioned  Officers  (excluding  aviators),  Cadets,  Surgeons, 

Paymasters,  Clerks,  Musicians,  and  Hospital  Stewards   +    40C 

Non-Commissioned  Officers.  Farriers,  Harness-makers,  Saddlers, 

Curriers,  Yeterinaries    -j-    60C 

Gunners,  Ordnance-men  and  Soldiers   +    80C 

ARTISTS    OA 

ASBESTOS  WORKERS — See  Mines. 

ASSATERS     -\-     15A 

ASSESSORS     OA 

ASTRONOMERS     —     20A 

Asylums,  Hospitals  and  Sanitariums — Non-eontagious. 

Managers,  Superintendents  and  Housekeepers   +      ^-^ 

Physicians     +    lOA 

Nurses  and  Attendants — ^Women   -(-l^-'^^ 

*Male  Nurses  and  Orderlies   -}-40BD 

Porters  and  Servants  in    -J-40BD 

Asylums,  Hospitals  and  Sanitariums — Contagious. 

Managers,  Superintendents  and  Housekeepers    +    ^^-^ 

Physicians    +    lOA 

Nurses  and  Attendants — Women    +30BD 

Male  Nurses  and  Orderlies    -|-40BD 

Porters  and  Servants  in    -|-40BD 

athletic  instructors  OA 

auctioneers    OA 

auditors    —     5A 

authors  and  editors   —  5A  to  —    15A 

Automobile. 
Factory 

Proprietors  and  Managers    OA 

Skilled  Employees   +    lOA 

Testers — road  work    -f-    35C 

Garage. 

Proprietor  and  Foreman   +    lOA 
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Machinists  (skilled),  Repairmen,  and  Vulcanizers   -|-  15D 

Salesmen,  who  occasionally  demonstrate   -|-  15A 

Chauffeur 

Demonstrating    -\-  20B 

*Private — Delivery  and  Express    -|-15BD 

*Public  and  Omnibus   -|-  40C 

*Truek     +  40B 

Racing     E.  N.  A. 

Motor  Pacer    E.  N.  A, 

AVIATORS,   AIRDROME  AND   HANGAR  EMPLOYEES    -|-  Occupation 

B 

BAKERS. 

Proprietors    OA 

Foremen    +  lOA  to  -f  20A 

*Journeymen     -f  15A  to  +  30A 

BALLOONisTS    -f  Occupation 

BANKERS. 

Bank  Officers   —  lOA 

Clerks   OA 

Examiners — not   Clerks    —  lOA 

Messengers   or   Collectors    -j-  lOA 

Private  Bankers   •. . .  —  lOA  to  -\-  lOA 

BARBERS. 

Proprietors    -|-  5A 

Journeymen   -\-  15A 

BARGEMEN — See  Marine  Service. 

BATH   ATTENDANTS. 

Office  and  Clerical    -j-  15A 

Shampooers  and  Rubbers    -}-  30A 

Beep  Industry. 
Butchers — Retail. 

Proprietor    OA 

Journeymen    -f-  15A 

Wholesale — 

Workers  in  Cold  Storage   +  30C 

Stoclc  Yards. 

Butchers,  Shavers  and  Skinners    -j-  75C 

Canners,  Cutters  and  Yardmen  -(-  40B 

Foremen    -|-  15A 

Kosher  (Rabbi)    -}-  15B 

BICYCLE — See  Amusements  and  Sports. 

BILL  POSTER. 

Proprietor    -f-  lOA 

Employees    -f-  40C 

BLACKSMITHS. 

In  Shops   OA 

Occasional   Horseshoers    -f-  15A 

Horseshoers    -|-  SOB 
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BLJ1A.CHERT  WORKERS — See  Dyers. 

BOARDING-HOUSE   KEEPERS    OA 

BOATHOUSE   PROPRIETORS    OA 

BOILER    INSPECTORS     OA 

BOILER-MAKERS,   COLD   IRON .    -|-  15C 

BONE  AND  IVORT   TURNERS  AND   CUTTERS    +  ^^-^ 

BOOK  AGENTS OA 

BOOKBINDERS. 

Proprietors    OA 

Foremen  and  Journeymen    -j-  lOA 

BOOKKEEPERS     OA 

BOOT-BLACKS. 

Proprietors    -f-  20A 

Foremen  and  Journeymen  +  *^ 

BOTTLE  "WASHERS   IN   CREAMERY -(-  lOA 

Bottling  Industry — ^Non-Alcoholie. 

Proprietors  and  Managers    -\-  lOA 

Employees    (ordinary)    -\-  20A 

Employees  (who  wear  masks)    -|-  4.0G 

BOWLING  ALLEYS — See  Amusements  and  Sports. 

BRICK    WORKS. 

Foremen   -\-  lOA 

Skilled  Workmen    +  20B 

Unskilled   Employees    +  40G 

BROKERS,  Including  Exchange  Officials  and  Members  of  Firm.  OA  to  -|-  lOA 

BUFFERS — See  Metal  Trades. 

Buildings. 

Architects    —  lOA 

Artisans    +  lOB 

Bricklayers  and  Masons  -j-  lOB 

Builders    OD 

Carpenters. 

Proprietors OD 

Journeymen  -|-  lOB 

Contractors  (unless  specially  hazardous)   OA 

Cornice-setter    -f  30C  to  +  750 

Diamond-drill  (Foundations,  not  Caisson). 

Boss   Operator    -\-  lOA 

Drill-setter,  Skilled  Workmen  on  Drill,  and  Mechanics   -\-  15B 

Laborers   -|-  40C 

Draftsmen     OA 

Elevator  Construction. 

Proprietors    OD 

Foremen    -f-  40O 

Skilled  Workmen    -f  50C 

Other  Employees   -j-  500 

Foremen  and  Workmen  installing  electric  fixtures  in  ears  and 

elevators -}-  500 
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Ornamental  Work  on  Elevators. 

Foremen  -f-  lOB 

Skilled  Workmen   -f  30C 

Engineers — Stationary    4-  15B 

Inspectors    -)-  5A 

*  Janitors    -f  lOA  to  -|-  40A 

Laborers  _|-  40C 

Locksmiths    _u  lOA 

Masons   _f-  lOB 

Painters. 

Proprietors    -\-  5D 

Foremen    -f-  lOB 

Journeymen — ordinary  work   -j-  15B 

Journeymen  on  high  buildings  and  structural  iron  work. 

-f  30C  to  +  75C 

Paper  Hangers. 

Proprietors    -j-  5D 

Foremen   -f  lOB 

Journeymen  -)-  15B 

Plasterers    +  lOB 

Plumbers,  Steamfitters  and  Gasfitters. 

Proprietors    OA 

Journeymen   -(-  lOA 

Boofers  (depending  on  height  of  building)    +  30C  to  +  75C 

Structural  Iron-WorTcers. 

Superintendents  and  Contractors OA  to  +  50C' 

Foremen    -(-  75C 

Painters    -|-  75C 

Skilled  Workmen   -f  lOOC 

Housesmiths  who  build  stairways  and  fire  escapes -f-  75C 

Time-Tceepers    -(-  15A 

Watchmen. 

T>a.j,  if  first-class  in  every  respect  -\-  25A 

Night    +  40B 

Window-cleaners. 
Proprietors,  depending  on  whether  they  personally  clean  win- 
dows or  not    -f-  15D  to  +  75C 

Employees    R.  N.  A. 

Wreckers — House. 

Proprietors  and  Managers -f-  ^^^ 

Employees    -f  50C 

BUTCHERS — See  Beef  Industry. 

•butlers    -f-  15A  to  4-  BOA 

BUTTER-MAKERS      -j-  5A 

BUYERS — Merchandise    0 A 

C 

CABINET-MAKERS -j-  lOA 

CAISSON   WORKERS    R.  N.  A. 
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CANDY  MAKERS — ^See  Confectionery. 

CARPET-LAYEKS    -|-     lOA 

CARTRIDGE  "WORKERS — See  Explosives. 

CARVERS — Hand-work  only    OA 

(Machine  work — See  Factory  employees,) 

CASHIERS. 

Eetail  Stores  -f    lOA 

Large   Commercial  Establishments    OA 

CATCHERS — See  Metal  Trades  and  Industries. 

CATERERS. 

Proprietors    OA 

Employees — See  individual  occupations. 

CATTLE  BUYERS  AND  DEALERS  OA 

CATTLE  DROVERS. 

Proprietors    OA 

Employees    -(-    406 

CELLULOID  MAKERS  AND  WORKERS — See  Eactory. 

CEMENT    FLOOR    AND    CEMENT   WALK   LAYERS. 

Skilled  Workmen   -f-    lOA 

CEMENT  MILL  EMPLOYEES. 

Proprietors  and  Managers  -|-    20A 

Foremen  -f-    oOC 

"Workmen    -|-    75C 

CHARCOAL   WORKERS. 

Skilled -f-    20B 

Unskilled    -f-    40O 

CHAUFFEURS — See  Automobile. 

CHEESE-MAKERS      _(-       5A 

CHEFS — See  Cooks. 

CHEMISTS — Xot  connected  with  explosives -f-    ISD 

CHIROPODISTS -j-  lOA 

CHIROPRACTORS -|-  lOA 

CIGAR  MAKERS — See  Factories 

CLAIRVOYANTS,    PALMISTS,    ETC -|-     20A 

CLAY  WORKERS — See  Pottery  Industry, 

CLERGYMEN —     25A 

CLERKS   IN  OFFICES  OR   IN   CIVIL   SERVICE OA 

CLOTH    EXAMINERS     OA 

CLUBS — See  Hotels,  Restaurants  and  Clubs. 
COACHMEN — See  Drivers. 

COACHBUILDERS     -(-     lOA 

COAL  HEAVERS  IN  YARDS — Not  RaOroads  -|-  50C 

Coast  Guard. 

Commissioned  Officers,  Line  and  Engineer  Corps -f-  lOB 

District  Superintendents    -f-  lOA 

Warrant  Officers -f-  15B 

Petty  Officers   -f  20B 

Surfmen,  etc -|-  l.oB 

Other  Enlisted  Men    _f-  40B 
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COBBLERS -j-     15A 

COFFEE   ROASTERS -}-     lOA 

COKE  BURNERS. 

Skilled    -f    20B 

UnskiUed    +    40C 

COLD  STORAGE — Employees  who  enter  storage  rooms  -|-    30O 

COLLECTORS — Also  sec  Liquor   OA 

COLOR  MAKERS  AND  COLOR  MIXERS — See  Factoij — Aniline. 

COMPOSITORS     4-     15A 

COMPRESSED  AIR  WORKERS    R.  N.  A. 

CONCENTRATE  MILLS — See  Mining. 

CONCRETE  BLOCK   MAKERS. 

Skilled  workmen    +    lOB 

Unskilled  workmen    -f-    4:0C 

CONFECTIONERS. 

Proprietors    OA 

Foremen -|-    lOA 

Journeymen  -f-    15A 

CONSTABLES — See  Police. 

CONTRACTORS,  unless  special  hazard   OA 

COOKS  ("Where  no  liquor  is  sold). 

Camp  and  Country   -}-    20B 

Club  and  Lunch  Counter   -\-  15A  to  -f-   30A 

♦Domestic  -f-  15A  to  -f    30A 

Lumber  Camp -f    20B 

COOPERS,  not  connected  with  Liquor  Industry -|-    IDA 

CORE    MAKERS     -f-     15B 

CORNICE  MAKERS — Shop  Work  only — See  also  Buildings +    lOA 

COTTON  INSPECTORS,   SAMPLERS   AND  CLASSERS    OA 

COTTON  GIN  MILL. 

Foremen  and  Journeymen    -|-  15A  to  -|-    40B 

CRANESMEN — See  also  Railroad. 

In  charge  on  ground -|-    15B 

Helper  on  ground   -\-    SOB 

On  Bridge  in  MiUs,  on  Steam  Shovel  and  in  Building  Con- 
struction     -I-20BD 

CURATORS   —    lOA 

CUSTOM-HOUSE  OFFICIALS  AND  CLERKS    OA 

CUTLERS — See  Metal  Trades. 
D 

DANCING  TEACHERS    -f-     lOA 

DECORATORS, 

Artists    OA 

Artisans    -J-    15B 

DELIVERTMEN,  not  in  connection  with  alcohol  or  hazardous  occu- 
pation   -}-15BD 

DENTISTS     -j-     lOA 
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DEPARTMENT  STORES, 

Heada  of  Departments,  Accountants  and  Buyers OA 

Clerks,  Salesmen  and  Saleswomen -|-    lOA 

DESIGNERS     OA 

DIAMOND  CUTTERS  OR  POLISHERS    +     ^^'^ 

DIVERS    R.  N.A. 

DOCK  CONSTRUCTION. 

Builders  and  Carpenters -\-   30B 

Laborers   +    7(K! 

•domestic  servants     +  15A  to  +    30A 

DRAFTSMEN     OA 

DRAYMEN. 

Proprietors    +    1^-^ 

•Employees    ^ +    40B 

dredgers — Not  Mining. 

Officers  and  Engineers   -f-    ^^^ 

Firemen    -|-    30B 

Workmen    +    50G 

dressmakers. 

Proprietors    +    ^^-^ 

Workers    +    20A 

DRIVERS. 

Ambulance +    ^^^ 

*Cabmen  and  Hack  Drivers   -{-    40C 

Coachmen,  private   -f-    ISA 

Delivery  and  Express   -{-15BD 

*Horse-car   4-40BD 

•Ice   Wagon    +    40C 

Junk  Wagon   +  20A  to  +    50C 

Milk  Delivery   -flSBD 

Soft  Drinks   +  ISA  to  +    50G 

•Teamsters,  Truckman,  Cartmen  (See  also  Liquor)    -|-    40B 

DRUGGISTS — Proprietors  and  Clerks   -f-    lOA 

DYERS  AND  BLEACHERS. 

Proprietors    OA 

Workers -f 30AD 

DYNAMITE — See  Explosives. 

E 

Electrical  Industry. 

Contractors,  Superintendents,  Managers,  and  Electrical  Engi- 
neers, who  do  not  handle  live  wires  OA 

Contractors,  Superintendents,  Managers,  and  Electrical  Engi- 
neers, who  handle  wires  +    30B 

Those  v;ho  climh  poles,  or  handle  wires  used  for  high  voltage 
currents. 

Armature  Winders  making  tests   +    40B 

Cable  Splicer    +    60G 
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Carbon   Trimmer    -\-    60C 

Construction  Foremen  -f-    40B 

Electricians  in  Mines   -|-    70C 

Light   Inspectors    -|-    SOB 

Linemen   -j"    ^^ 

Stationary  Engineer   -|-    40B 

Troublem»n  with  Telephone  Company — outside  work   -|-    60C 

Power  House. 

Mechanics,  Engineers  and  Eoremen   -}-    403 

Oilers,  Dynamo  Tenders  and  Firemen +    600 

Power  Inspectors   +    50C 

Switchmen,   Operators  on   Transformers   and   others  handling 

high    voltage    +  60C  to  +  lOOC 

Those  who   do  not  climb   poles  or  handle  wires  used  for  high 

voltage. 

Armature  Winders  and  Core  Makers   -f-    15B 

House  Wiremen,  Telephone  Inspectors,  Telephone  Wiremen  and 

Wire  Chief   +    lOA 

Storage  Battery  Workers    -i-    40C 

ELECTROPLATERS     -}-     15A 

ELEVATED  RAILROAD  SERVICE — See  Eailroad  Class. 

ELEVATORS  IN  BUILDINGS — See  also  Buildings. 

Attendants   +  lOA  to  -f    30C 

Inspectors    -|-    lOA 

EMBALMERS     -j-     15A 

EMBOSSERS — Leather    -f-    lOA 

EMBROIDERY  WORKERS. 

Stamping,  if  not  using  lead -\-    20A 

EMERY  CLOTH  AND  PAPER  MAKERS    +  lOA   tO  +     50C 

EMERY  WHEEL. 

Grinders   +    75G 

Wheel   Testers    -|-    40C 

ENAMELING   JEWELRY    -f-     lOA 

ENAMEL  WARE  WORKERS — depending  partly  on  use  of  lead,  -j-  SOB  to  -}-    750 

ENGINEERS. 

Civil    —      5A 

Civil — on  Caisson  work.  * 

Who  occasionally  go  in  air  locks  -\-    75C 

Who  do  not  go  in  air  locks  +    SOB 

Mechanical — in  Mines — See  Mines. 

Mechanical — not  in  Mines  OA 

Stationary,  unless  in  railroad  or  other  hazardous  work  -f-    15D 

ENGRAVERS. 

Metal,  Photo,  Stone   -f    lOA 

Glass  -f    550 

ETCHERS. 

Artists    OA 

Artisans   -j-    lOA 


INFLUENCE  OF  OCCUPATION  UPON  MORTALITY.  31 

EXCISE  AGENTS  AND  INTERNAL  REVENUE  COLLECTORS -(-  lOA   tO   -f-  lOOC 

EXPLORERS     R.  N.  A. 

Explosives— Powder  and  Dynamite. 

Office  men  whose  duties  do  not  take  them  to  the  plant,  and 

in  buildings  situated  at  least  half  a  mile  from  works +    15B 

Office  men  whose  duties  take  them  occasionally  to  the  plant,  or 

in  buildings  situated  less  than  half  a  mile  from  works +    30B 

Superintendents  and  Chemists    -}-    45C 

Skilled   Mechanics,    Engineers,   Plumbers,    Carpenters,   Steam- 
fitters    +    65C 

Foremen,  Acid-house  Employees,  Outside  Gang,  Warehousemen 

and  Carters  of  Explosives  +    750 

Cartridge  Factory. 

Machine  Operators  filling  Cartridges   -|-    750 

Workers  who  handle  poisonous  chemicals   -j-    75G 

Those  who  break  up  condemned  articles -)-  1250 

Fulminate  Mixers,  Nitro-Glycerine  workers    -j-  1750 

Fuse  Factory. 

Superintendents  and  Foremen -j-    400 

Employees    -j-    60O 

expressmen — See  Drivers. 

F 

tactories  and  industries. 
Ordinary,  such  as: 

Acetate  of  Lime  Knitting 

Alcohol,  wood  Leather 

Barrel  Linoleum 

Brush  and  Broom  Mattress 

Carpet  Oilcloth 

Cotton  Shoe 

Clothing  Silk 

Cigar  and  Cigarette  Shirt 

Cordage  Tannery 

Cotton  Seed  Oil  Underwear 

Furniture  Watch 

Glove  Wool 

Gun 

Proprietors    OA 

Superintendents    and    Managers    -\-     5A 

Foremen     -|-    lOA 

Skilled  men  -f.    15A 

*Skilled  women    _[-    30A 

Unskilled  laborers   -|-    40C 

Aniline — Manufacture  of. 

Chemists -|-    40D 

Skilled   workmen    -f    50G 

Unskilled    -f.    650 
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Celluloid  Factory. 
Same  as  other  factories  except  those  employed  in  acid  room  or 

exposed  to  special  danger. 
Workers  in  acid  room -\-    40C 

Cartridge  Factory — See  Explosives. 

Fiise  Factory — See  Explosives. 

Eat. 

Proprietors,  Supts.  and  (Managers  -(-     5A 

Foremen  +   20F 

Skilled  Workmen   +    40F 

Match  Factory. 

Superintendents    -(-    lOA 

Foremen  -j-    SOB 

Dippers  and  Dryers    -|-    ^^ 

All  other  operatives   -\-    60C 

Millwrights    -f-    lOB 

Needle  makers -\-    30C 

Taint  Factory. 

Superintendents  and  Managers -|-    lOA 

Skilled  Workmen   -\-    40C 

Taper  and  Tulp  Mill  Operatives. 

Skilled  workmen,  if  first-class  in  every  respect +    ^^-^ 

Ordinary  workmen  in  cellulose  plant  and  in  acid  department,  -j-    40C 

Eag  sorters  and  Bag  dusters  +    60C 

Skilled  women  employes  -\-   40D 

IRubier, 

Skilled  workmen,  if  first-class  in  every  respect -j-   15A 

Those  using  Aniline   -|-    50C 

FAEMEBS,  AGRICULTURISTS,  BEE  KEEPERS  AND  DAIRYMEN. 

Proprietors    —    15A 

Laborers OA 

(In  seven  Southern  States:  S.  Carolina,  Mississippi,  Geor- 
gia, Louisiana,  Florida,  Arkansas  and  Alabama — no  credit 
for  occupation  of  farmer.) 
FINISHERS — See  Metal  Trades  and  Industries. 
hee  department  employees. 

Officers  4-    30C 

Firemen,  Laddermen,  Pipemen  and  Hosemen +    45C 

Drivers,  Engineers,  Stokers  and  Truckmen -{-    45C 

riEEMEN — Stationary, 

Not  connected  with  hazardous  occupation  -f"   ^OD 

FISHERMEN. 

In-shore  and  Bay. 

Officers  and  men   -f-    15B 

Deep  Sea,  except  Grand  Banks. 

Officers  and  men -j-    40C 

Grand  Banks. 

Officers  and  men,  depending  on  other  occupation,  if  any. 

+  50G  to  +  lOOC 
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rLORISTS. 

Producers — Proprietors    —    lOA 

Producers — ^Workmen    OA 

Merchants    OA 

*FOOTMEN-    -|-  15A  to  -f    30A 

FORGEMEN — See  Metal. 

FORESTERS     OA 

FOUNDRYMEN — See  Metal. 

rURNITUKE   MOVERS. 

Proprietors    -f-    15D 

Employees    -|-    400 

FURRIERS. 

Proprietors    OA 

Skilled  Workmen    -f-    40F 

FUSE  FACTORY — See  Explosives. 

a 

GAME    WARDEN    OAD 

GARAGE  EMPLOYEES — See  AutomobUes. 

GAMBLERS — Professional. 

Proprietors    -|-    50C 

Employees   -|-    90G 

GARDENERS. 

Proprietors    —    lOA 

Workers   OA 

GASMAKERS     -|-     40C 

GAS  WELLS. 

Stationary  Engineers    -}-    lOA 

Tool  Dressers  and  Blacksmiths -f-    15A 

Foremen,  Gaugers,  Pipemen  and  Pumpmen    +    loA 

Drillers  using  no  explosives   -\-    15A 

Drillers  and  Shooters  using  explosives  -(-    80C 

GAUGEE     -f-     15A 

gilders  -[-    isa 

Glass  Industry. 

Foremen  and  Superintendents   -f-    lOA 

Blowers  using  machinery  -j-    30B 

Blowers  not  using  machinery   -|-    55C 

Cutters,  Bevellers,  Grinders,  Polishers,  Roughers  and  Dippers.  +     550 

Mirror  Makers  and  Silverers -|-    550 

Plate  Glass  and  Window  Glass  Cutters  -f-    20A 

Pot  Maker  -f-    30B 

GLAZIERS — Not  in  potteries  -j-    lOA 

GOLF   INSTRUCTORS     —     lOA 

GOVERNMENT   OFFICIALS   AND  EMPLOYEES    OA 

GRAIN  ELEVATORS. 

Proprietors,  Superintendents  and  Managers +    IDA 

Foremen   -f-    SOB 

Warehousemen  and  other  employees   -(-    50C 

3 
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Granite,  Stone,  Slate  and  Marble  "Works. 
Granite. 

Boxers,  Graders,  Shoppers  and  Yardsmen  -f-  loB 

Derrick  Men -}-  SOB 

Engineers  and  their  helpers   +  20B 

Granite  Cutters — with  Chisel    -j-  50C 

Granite  Workers  at  quarries,  non-blasting -\-  40C 

Granite  Workers  at  quarries,  blasting -|-  75C 

Polishers  and  Rubbers  +  20B 

Tunnel  Workers,  Drillers  and  Chainmen   -|-  40C 

Marble. 

Boxers,  Graders,  Shippers  and  Yardsmen   -\-  15B 

Carvers,  Cutters  and  Tracers -}-  50C 

Laborers  in   quarries    -|~  ^^C 

Machine  Runners  and  Helpers  in  quarries -\-  40C 

Polishers,  Sawyers  and  Rubbers    -f-  20B 

Slate. 

Quarrymen,  not  using  explosives   -f"  40C 

Stone  Planers   +  50C 

Workers  in  Mills,  including  Splitters   -\-  20B 

grocers. 

Proprietors    OA 

Clerks  and  Salesmen    -4-  lOA 

grooms    -f-  20D  to  +  40B 

GUIDES     OA  to  +  50C 

GYMNASIUM    TEACHERS     OA 

H 

HAiR-DRESSERS — Not  Barbers +  lOA 

HAIR   workers    -f-  ISA  to  -{-  40C 

HORSESHOERS — Journeymen    +  30B 

HORSE-TRAINERS — See  Amusements  and  Sports. 

HORSE   DEALERS    -j-  lOA 

HOSPITALS — ^See  Asylums. 

HOSTLERS — Private  Service    -f  20D  to  -f  40B 

In  livery  stables +  50C 

Hotels,  Restaurants  and  Clubs. 
(Where  no  liquor  is  sold.) 

Proprietors,  Managers  and  Superintendents   OA  to  -}-  20A 

Bell  Boys  +  15A 

Clerks   (clerical  duties  only)    OA  to  -|-  20A 

*Cooks  and  Chefs  -f-  15A  to  +  30A 

*Hotel  Servants     -f  15A  to  +  30A 

Waiters — Men   +  40A 

*Waiters— Women    -f  lOA  to  -f  30A 

(See  Liquor.) 

housekeepers. 

In  Hotels  and  Boarding  Houses OAD 
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HOUSEMOVER.S     -|-     75C 

HOUSEWIVES    OF 

HOUSEWIRERS      -f-     lOA 

*HUCKSTERS     -f  lOA   to  -f-     30A 

I 

ICE  HARVESTERS. 

Proprietors    OA 

Workmen    +    50C 

ICE  MAKERS   (artificial)    +     50C 

INSANE  ASYLUMS — 'See  Asylums,  Hospitals,  etc. 

INSPECTORS — ^See  Specific  Occupation. 

INSTRUCTORS — See  Athletic,  Dancing,  Gymnasium,  Teachws. 

INSURANCE    OFFICIALS     —       5A 

INTERPRETERS     OA 

J 

JAILERS — See  Prisons. 

*JANITORS     -f  lOA  to  -f    40A 

JEWELERS. 

Proprietors    OA 

Journeymen   -j-    lOA 

Silversmiths     -|-    lOA 

Gold  Beaters  and  Eefiners  -{-    ISA 

JOCKEYS    (not  Steeplechase)     +  150C 

JOURNALISTS    (not   reporters)     —     5A 

JUDGES .' —  5A  to  —    ISA 

JUNK   DEALERS. 

Proprietors    OA  to  -\-    25A 

Streetmen    -f  25A  to  +    50C 

K 

KILN  BURNERS — ^See  Potteries. 

L 

LABORERS  (See  also  special  class.) 

Farm    OA 

Unskilled    +    40O 

LACE  MAKERS — Not  Factory  -j-  ISA 

LACQUER  WORKERS. 

Wood    +    lOA 

Metal    +    25A 

LANDSCAPE  GARDENERS  —  lOA 

LAUNDRY. 

Proprietors    OA 

*Workers    +  20A  to  +    40A 

LAWYERS  —  SA  to  —    ISA 

LECTURERS OA 

LETTER    CARRIERS     OA 

LIBRARIANS    OA 

LIFE  SAVING  SERVICE  (See  Coast  Guard). 
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LIGHT-HOUSE   KEEPERS    -{-       5B 

LIGHT-HOUSE    SERVICE     -|-     15B 

LIME   BURNERS    -\-     50C 

LINOLEUM  FACTORIES — See  Factories. 
Liquor — Manufacture  or  Sale  of. 

Beer  Pumps. 

Salesmen    -|-    70A 

Eepairers    -f    90C 

Billiards,  Fool  and  Bowling  Alley. 

Proprietors,  Managers  and  Clerks  -j-    70A 

Bartenders     -|-    90C 

Bottlers  of  Be«r. 

Proprietors,  Managers  and  Clerks  who  do  not  solicit  for  busi- 
ness or  make  collections  -\-    50A 

Proprietors,  Managers  and  Clerks  who  solicit  for  retail  trade 

or  make  collections   +    70A 

Foremen,  Journeymen  -|-    70A 

Drivers,   Laborers    -(-    90C 

Breweries. 

Proprietors  and  Managers — financial  duties  only -j-    lOA 

Other  Proprietors  and  Managers  -f-    35A 

Superintendents    -\-    35A 

Clerks    +    35A 

Collectors   and    Traveling   Salesmen   visiting   wholesalers   and 

jobbers   -}-   40A 

Collectors  and  Traveling  Salesmen  visiting  retail  stores +    70A 

Coopers,  Brewmasters,  Engineers  and  Firemen  +    50A 

Journeymen,  Maltsters   -{-    70A 

Drivers,  Laborers -j-    90C 

Distilleries. 

Proprietors,  Managers,  Clerks  and  Superintendents -f-    ^^-^ 

Collectors  and  Traveling  Salesmen  who  deal  with  retail  trade .  .   +    70A 
Collectors  and  Traveling  Salesmen  who  sell  warehouse  certifi- 
cates to  wholesalers  and  jobbers  -\-   40A 

Compounders  of  liquors   -\-    40A 

Engineers  and  Mechanics   +    40A 

Foremen  and  other  Employees  +    50A 

"Family  TAquor  Stores  and  Mail  Order  Houses. 
(Where  liquor  is  sold  in  sealed  packages  only.) 

Proprietors,  Managers  and  Clerks  -|-    30A 

(Where  liquor  is  sold  by  jug  or  in  unsealed  packages.) 

Proprietors,  Managers  and  Clerks  +    ^^-^ 

Grocers  with  Bar. 
Same  as  Saloonkeepers. 

Sotels,  Bestaurants  and  Cluhs  with,  Bar. 
(If  first-class  of  large  size.) 
Proprietors,  Managers  and  Clerks  who  do  not  personally  serve 

liquor    .' +    20A 
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(Average.) 

Proprietors,  Managers  and  Clerks  who  do  not  personally  serve 

liquor    -j-  50A 

(All  types.) 

Proprietors,  Managers  and  Clerks  who  tend  bar  occasionally. .  .  -|-  70A 

Proprietors,  Managers  and  Clerks  who  tend  bar  regularly.  . .  .  +  90C 

Cooks  and  Chefs  +  20A  to  -|-  55A 

Waiters    -|-  70A 

Servants  and  Bell-boys ^-\-  SQA 

Musicians    -f  ISA  to  -f-  50A 

Stewards  +  30A  to  +  70A 

Bartender  +  90C 

Porters   +  lOOC 

Maltsters. 

Who  have  been  connected  with  brewery  within  five  years -f-  3oA 

Who  are  now  connected  with  brewery   +  '^OA. 

Vineyard  Employees. 

Depending  on  handling  of  wine -j-  lOA  to  -|-  30A 

Saloons. 

Proprietors  and  Managers  not  tending  bar  regularly -(-  70A 

Tending  bar  regularly   -|-  90C 

Bartenders     +  90C 

Porters   +  lOOC 

Wholesale  Houses. 

Proprietors  and  Managers,  financial  interest  only   -\-  15A 

Clerks,  Cashiers  and  Bookkeepers   -f-  ^^-^ 

Proprietors,  Managers,  Clerks  and  office  force  who  occasionally 

solicit  for  business  or  make  collections  -|-  40A 

Traveling  Salesmen  and  Collectors  who  sell  to  wholesalers  and 

jobbers  only   -\-  40A 

Traveling  Salesmen  and  Collectors  who  deal  with  retail  trade,  -f-  ^^A 

Winehouse  Cellarmen    +  90C' 

LITHOGRAPHERS     -|-  15A 

LIVERT  STABLE. 

Proprietors     +  25A 

Hostlers    +  50C 

*Other  Employees    +  40B 

LONGSHOREMEN  AND  LIGHTERMEN. 

Overseers    -}-  20A 

Employees    +  ^^^ 

LUMBER. 

Cooks  in  Camp  +  20B 

Dressers,  Graders,  Lumbermen   -{-  lOB 

PUer,  Scaler,  Tracker   +  lOB 

Inspectors  and  Foremen    +  lOA 

Skidder  Foremen     +  20B 

Loggers — who  ride  logs  or  work  on  booms -|-  50C 

Eiggers  and  Eigging  Slingers   +  50C 

Eaftsmen,  Cable  Operators,  Hook  Tenders  and  Skidders +  50C 
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M 

MACHINISTS — Unless  special  hazard 4-    lOB 

MANICURISTS     -\-     20A 

MANAGERS — Unless  in  hazardous  occupation  OA 

MANUFACTURERS — Unless  in  hazardous  occupation   OA 

MARBLE  WORKERS — See  Granite  "Workers. 

MARINE  CORPS. 

Commissioned   Officers    (excluding  aviators),  Surgeons,  Musi- 
cians, Paymasters    +  400 

Non-Commissioned  Officers,  Electricians  -\-  60C 

Ordnance  Men  and  Enlisted  Men -f-  75C 

Marine  Service. 

Ocean  Liners. — 3,000  or  more  gross  tonnage  flying  vnthin  Tem- 
perate Zone — not  Tramps. 

Captains,  1st,  2d  and  3d  officers  -f-  lOB 

Physicians,  Pursers,  Chief  Stewards  +  lOB 

Engineers,  1st  and  2d    +  lOB 

Machinists   -~-  50C 

Stewards  and  Cooks  (no  liquor  served)    -\-  50O 

Stewards  and  Cooks  (liquor  serv^ed)    -{-  70C 

Sailors,  Oilers  and  Water-tenders -f-  75C 

Stokers    -L  lOOC 

Ocean  Steamers  of  less  than  3,000  tons  plying  within  Temperate 
Zone. 

Officers,  Engineers,  Pursers,  Physician,  Chief  Steward +  3  OB 

Others  same  as  on  larger  ships. 

Tramps  and  Steamers  going  to   Tropics.     Apply  above  ratings 
-\-  proper  tropical  rate. 

Ocean  and  Great  Lakes — Sailing. 

Officers,  including  Pursers  -|-  60C 

Stewards  and  Cooks   +  750 

Sailors -f  lOOC 

Captain  on  Smack  -f-  60C 

Great  LaTces — Steam. 

Officers  and  Engineers  on  steamers  of  regular  lines  of  2.000  or 

more  tonnage    -\-  lOB 

Officers  and  Engineers  on  steamers  of  regular  lines  of  less  than 

2,000  tons  or  on  tramp  steamers  of  any  tonnage -i-  30B 

Wheelmen  and  Oilers  irrespective  of  size  of  steamers -i-  40C 

Bargemen — Captain -j-  50C 

Men  -f-  75C 

Cooks  on  freight  steamers -(-  50C 

Cooks  and  Stewards  on  passenger  boats  where  alcohol  is  served,  -j-  70C 

Sailors    4-  60C 

Stokers    -f-  750 

Siver  and  Harbor  Craft. 

Officers,  Pilots  and  Engineers -j-  lOB 

Bargemen — Captains   -f-  lOB 

Boatmen    4-  40B 
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Machinists    -|-    30B 

Cooks  (no  liquor  served)    -j-    SOB 

Cooks  (liquor  served)    -j-    70C 

Sailors,  Stokers  and  Roustabouts  -|-    40B 

Sevenue  Cutters — 'See  Coast  Guard. 
Wireless  Operators — Treat  as  Officers. 

WrecMng  and  Salvage  Corps,  excluding  divers -|-    50C 

MASONS  +    lOB 

MASSEURS  (not  bath  attendants)    -f    lOA 

MECHANICAL  ENGINEERS   (not  in  mines)    OA 

MECHANICS   (if  no  special  hazard)    -}-    lOA 

MERCHANTS  (if  no  Special  hazard)   OA 

MESSENGERS    (See  specific  occupation). 
Metal  Trades  and  Industries. 

Shop  WorTc  on  Metal,  Brass,  Copper,  etc. 

Assemblers   4-  15A  to  -|-    50C 

Buffers,  Burnishers,  Finishers  and  Polishers -j-    30B 

Cutters  and  Grinders   (dry  process)    4-    75C 

Cutters  and  Grinders  (wet  process) -|-    30B 

Die  Sinkers  -\-    15A 

File  Makers    +    75C 

Gold-beater    -I-    ISA 

Nickel-plater    -i-    15A 

Tinsmith  -f    15A 

Sot  Iron  and  Steel  Industry. 

Blast  Furnaces  and  Eolling  Mill  Employees — 

Foremen,  Assistant  Foremen,  Working  Superintendent  and 

Sand  Core  Makers +    15B 

Annealers,  Catchers,  Doublers,  Matchers,  Pair  Heaters,  Roll- 
ers,   Roughers,   Shearsmen,    Template    Makers   in   Bridge 

Works  and  Cranesmen    +20BD 

Casters,    Forgemen,    Foundrymen,    Moulders,    Mixers,    Open 

Hearthworkers,  Puddlera  and  Steel  Melters   -\-    30B 

Hot  Iron  and  Steel  Workers  making  small  pieces  for  stoves, 

autos,  etc , +    20B 

Sheet  Iron  Workers. 

Boiler  Makers  -f-    15C 

Bolt  Headers,  CUppers,  Fenoe-weavers,  Japannera +    15B 

Filers  -)-  30B  to  -j-    70C 

Tin-plate  Mills. 

Dippers,  Picklers  and  Tinners   -|-    60C 

Other   skilled   workmen    -I-    15B 

MILK  DEALERS. 

Proprietors    OA 

Journeymen  and  Drivers -|-15BD 

MILLERS. 

Proprietors      OA 

Journeymen   4"    ^^^ 

MILLWRIGHT    -{-     lOB 
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MILLINEES. 

Proprietors    _|_    lOA 

Workers _[-    20A 

Mining  Industry.     (Applies  to  all  minerals,  whether  Coal,  Copper, 
Gold,  Silver,  etc.) 
Dredger. 

Laborers  and  Oilers _)_    40C 

Winchmen    -|-    15B 

Underground  Mines. 

Owners,  Operators,  Superintendents  and  Mining  Engineers  who 

rarely  enter  the  mines  +10AD 

Owners,  Operators,  Superintendents  and  Mining  Engineers  who 

occasionally  enter  the  mines  +    SOB 

Owners,  Operators,  Superintendents  and  Mining  Engineers  who 

frequently  enter  mines    -|-    50C 

Government  Inspectors  and  "Safety  First"  Inspectors -|-    SOB 

Bosses,  Foremen  and  Overseers  -\-    70C 

Electricians  and   Hoisting  Engineers    4-    70C 

Ore  Samplers    -\.    70C 

Miners  and  Fire  Boss    -\-  lOOC 

Gas  Tester  and  Gas  Watchman   -!-  lOOC 

Teamsters,  Motormen  and  Track  Layers -\-  lOOC 

Connected  with  Underground  Mines,  but  whose  duties  are  solely 
on  the  surface. 
Blacksmiths,  Carpenters,  Engineers   (Donkey),  Foremen,  Fire- 
men, Ore  Sorters,  Skilled  Workmen,  Tipplemen,  Tool  Dress- 
ers, Weigh-Boss    -}-    SOB 

Hoisting  and  Surface  Engineers   -|-    15B 

Surface  Mines. 

Owners,  Operators  and  Superintendents  -)-10AD 

Placer   and   Hydraulic  Miners,  Steam  Shovel   Engineers   and 

Cranesmen    -j-    SOB 

Laborers,  Switchmen  and  Switch-tenders    -|-    50C 

MILLS   AND   CONCENTRATORS. 

Asbestos  Mills  and  Mines. 

Superintendents  and  Office  Men  who  do  not  go  into  the  mill  or 

mine    OA 

Superintendents  and  Office  Men  who  occasionally  go  into  mill 

or  mine    -\-    15A 

Superintendents  and  Office  Men  who  frequently  go  into  miU 

or   mine    -|-    40B 

Foremen   -j-    40B 

Skilled  Workmen   -f    60C 

Unskilled  Workmen    -f"   ^^^ 

Assayer  of  Ore    OA 

Concentrators — Wet  Process. 
No  Cyanide  of  Mercury. 

Superintendents,  Foremen,  Skilled  Workmen,  Engineers.  ...    +    15B 

Laborers    +    50C 
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Cyanide  of  Mercury. 

Superintendents     +  15B 

Foremen,  Engineers,  Skilled  Workmen +'   40B 

Laborers    +  75C 

Dry  Process. 

Superintendents     +  40C 

Foremen  and  Engineers    +  600 

Mill    Workers     +  lOOC 

Corundum  MiU. 

Superintendents  and  Managers OA 

Foremen  _|_  lOA 

Skilled  Employees — Men    -|-  15A 

Skilled  Employees — Women  -f-  30A 

Lead  Concentrate  Mills. 

Foremen,  Skilled  Workmen  and  Engineers -\-  60C 

Smelters. 

Managers  and  Superintendents    -\-  15B 

Blacksmiths,  Carpenters,  Engineers  and  Machinists -\-  15B 

Foremen   -\-  35B 

Skilled  Workmen    4-  50C 

Laborers   -|-  70C 

Stamp  Mill. 

Managers  and  Superintendents  -\-  20A 

Foremen  -j-  35B 

Skilled  Employees    -f-  50C 

Unskilled  Employees  -f-  70C 

Zinc  Mills. 

Chambermen,    Tablemen,   Levermen,   Zincmen   and   makers   of 

zinc  sulphate  4-  SOC 

Chiselers,  Condenser  Boys,  Kiln  Firemen,  Loomers,  Motormen, 

Ore  Wheelers  and  Poker-men  and  makers  of  zinc  oxide  ....   -f-  40C' 

Chargers  and  mixers  -|-  50G 

Crushers   +  60C 

Acidmen  and  pumpers  in  concentrators   -j"  '^^^ 

MINISTERS — ^See  Clergymen. 

MIRROR    MAKERS     -|-  550 

MISSIONARIES. 

In  United  States  and  Canada   —  lOA 

In  foreign  countries — no  credit  for  occupation -|-  Habitat 

MONOTTPERS     -|-  15A 

MOSAIC    SETTERS     -(-  lOA 

MUSICIANS. 

Where  liquor  is  served   -|-  15A  to  -f-  50A 

In  high-class  orchestras   OA 

Others   -f  5A 

Organists    OA 
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N 

Navy   (U.  S.) 

Chaplains    -|-  IOC 

Commissioned  Officers  (excluding  aviators)    +  40C 

Hospital  Stewards,   Coxswains,   Yeomen,  Boatswain,   Quarter- 
master, Machinist  (Warrant),  Gun  Captain,  Gunner's  Mate.  -}-  60C' 

Ordnance  Men  and  Enlisted  Men -\-  75C 

Engine  Boom. 

Engineers    (not  officers)    +  60C 

Mechanics  aboard  ship,  including  carpenters -)-  60C 

Firemen,  Oilers,  Water -tenders  -\-  75C 

Navy  Yard. 

Civil  Engineers — Civilian  -|-  lOA 

Clerks   OA 

NEWSPAPER    REPORTER     OA 

NURSERYMEN    —  lOA 

Workers    OA 

NURSES — In  private  practice -\-  lOA 

(See  also  "Asylums,  Hospitals  and  Sanitariums.") 

O 

oculists    —  5a 

officers  of  corporations    —  5a 

Oil  Fields. 

Superintendents  and  Managers    -|-  5A 

Derrick  Builders    -|-  15B 

Cleaners,  Floormen,  Helpers  and  Roustabouts   -}-  20B 

Pipemen,  Plumbers  and  Stationary  Engineers +  15A 

Riggers  and  Rig  BuUders -\-  40C 

Tool  Sharpeners  and  Dressers    -)-  15A 

Well  Drillers,  not  using  explosives +  15A 

Well  Drillers,  using  explosives,  and  Oil  Well  Shooters -|-  80C 

OIL  refinery  OPERATIVES    +  15A 

oil    TESTERS     +  lOA 

OMNIBUS   DRIVERS     -f-  40C 

OPTICAL  INSTRUMENT  MAKERS    -|-  lOA 

OPTICIANS    OA 

OSTEOPATHS    -f"  lOA 

OYSTERMEN. 

Proprietors  and  Captains   OA  to  -}-  20B 

Employees  -f  15A  to  -f  40C 

P 

PAINTERS. 

Carriage  and  Automobile  +  lOA 

Ordinary +  15B 

Bridge    +  60C 

PAPER   HANGERS. 

Proprietors    +  5A 
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Foremen   -|-    lOB 

Journeymen  -j-    15B 

PAPER  AND  PULP  MILL. 

(See  Factory.) 

PATTERN    MAKERS     -\.     lOA 

PAVING  LAYERS. 

Skilled  Workmen   -(-    lOA 

Laborers    -j-    40C' 

PAWNBROKERS. 

Proprietors    -j-    lOA 

Employees   -(-   20A 

PEDDLERS. 

In  Country    -f    lOA 

*In  City   +  20A  to  +    50A 

PHOSPHATE   MILLS. 

Employees,  non-acid  Fertilizers    -|-    400 

Employees,   acid   Fertilizers    -f-    75C 

PHOTOGRAPHERS     OA  tO   -|-     20A 

PHYSICIANS. 

Private   +    lOA 

Koentgenologist  (X-Ray)    -j-  15A  to  -f-    50C 

PHYSICAL  DIRECTORS OA 

PIANO   TUNERS    OA 

PIPE   FITTERS     -j-     IDA 

PLASTERERS    -L     lOB 

PLUMBERS,    GAS    AND    STEAM    FITTERS — Workmen     -\-     lOA 

Police. 

'City    Officials,    Court    Officers,    Marshals,    Officers    and    Head 

Sheriffs  with  office  duties  only -\-  lOA 

Policemen,  Detectives,  Secret  Service  Men  and  Constables  ....    +  35B 

Motor-cycle  Policemen    -j-  35C 

Marshals,  Sheriffs,  Deputy  Sheriffs  who  make  arrests.  -|-  35C.  to  +  lOOC 

Railroad  Detectives   -{-  60C 

*PORTERS — In  Commercial  Houses   -j-  SOB 

(See  also  Liquor,  Hotels,  Railroad,  etc.) 

POTTERS. 

Decorators,  Dish  Makers,  Dressers,  Finishers,  Gilders,  Hand- 
painters,  Handlers,  Jiggermen,  Kiln  Placers,  Modelers, 
Moulders,  Mould  Makers,  Pot  Builders,  Pressors,  Printers, 
Sagger-makers,  Stickers-up,  Throwers,  Turners,  Warehouse- 
men      4-    20A 

Kiln  Burners  and  Kiln  Drawers   -(-    40B 

Dippers  and  Mixers -{-    80C 

Spar  and  Flint  Men   +  200C 

POVSDER,    MANUFACTURER    OF — See    ExploslveS. 
PRINTERS. 

Proprietors    OA 

Proofreaders    -|-    lOA 
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Electroplaters,  Electrotypers,  Linotypers,  Lithographers,  Mono- 

typers   -|-    15A 

PRISONS. 

Attendants  and  Wardens  not  exposed  to  special  danger +    lOA 

Jailers,  Prison  Guards  and  Turnkeys  -f-    40B 

Matrons -f-  15A  to  +    30B 

PROMOTERS    _|_    lOA 

PROOFREADERS      -|-     lOA 

PUBLIC  SERVICE — ^Peace. 

City,  Country,  State  and   General   Government   Officials   and 

Clerical   OA 

Custom-House  Officials  and  Employees OA 

Letter  Carriers  OA 

PUBLISHERS. 

Proprietors    OA 

Q 

QUARRTMEN  AND  PITMEN — See  Granite. 

R 

Railroad  Class. 

Baggagemaster    (Station)    -(-    lOE 

Baggagemen    -f-    30C 

Car  Sealer  -j-    30C 

Clerical  and  Managerial  OA 

Depot  Master  and  Train  CaUer -|-    lOE 

Detective    -f    60C 

Dining  Car  Stewards   -f-    15E 

Engineers — Locomotive    -f-    ^^ 

Firemen    -|-    75C 

Freight  Brakemen — Automatic  couplings  -f-    ''^ 

Freight  Brakemen — ^Not  automatic  couplings   +  lOOC 

Freight  or  mixed  train  Conductors  +    ^^ 

Freight  Handler +    50C 

Mail  Clerks  and  Express  Messengers +    ^^^ 

Motormen  driving  electrical  engines  on  raUroad  lines -f-    60C 

Newsmen  on  trains  -|"    ^^ 

Passenger  Brakemen  or  Trainmen  -|-    30C 

Passenger  Conductor    -\-    15E 

Pullman  Car  Conductor    -f-    15E 

Pullman  Car  Porter    -f-    75C 

Pumpman -|-    40C 

Station  Agent  +    lOE 

Telegrapher  in  large  Stations +    lOA 

Train   Despatcher    +    20D 

Construction  and  Maintenance. 

Bridge  Builders,  Carpenters  and  Painters  -f-    60C? 

Bridge   Tender    +    60C 
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Bridge  Foremen  -{-  60C 

Construction  Foremen  -|-  600 

Cranesmen    _|_  60C 

Roadmaster    _[-  lOA  to  -(-  40C 

Steam  Shovel  Engineers  -|-  600 

"Wreckers — Foremen     -j-  60C 

Wreckers — Men    -|-  SOC 

Boiling  Stod: 

Car  Cleaner  _|-  60C 

Car  and  Air  Brake  Inspector   -j-  3(>C 

Car  E-epairer — Outside    -j-  300 

iCheck  Clerks  _^  SOC 

Coal  Heaver    _j-  750 

Crew  Call  Boy   -f  60C 

Freight  Inspector -j-  300' 

Mechanics  in  Shops -|-  lOB 

Bound  House. 

Engine  Hostlers,  Wipers  and  Flue  Cleaners  +  75C 

Foremen   _|_  300 

Repair  Men  and  Machinists   -\-  400 

Yard  and  Track. 

Batteryman    -|_  60C 

Flagmen  and  Gatemen — at  crossing   -(-  60C 

Signal  and  Switchmen — from  tower -|-  20E 

Signal  and  Switchmen — not  from  tower   -j-  lOOC 

Signal   Maintainer — Road    -\-  600 

Track  Master  or  Foremen -]_  60C 

Track  Section-hand   -\-  750 

Train  Master -|-  30C 

Yard  Clerk    _f_  300 

Yard  Master   .j.  30C' 

Yard  Foreman    -j-  600 

Yard  Signal  Repairman  _f-  75C 

Yard  Lampman    _}_  75C 

Yard  Switchman    _(-  lOOC 

Yard  Switch  Repairers  -|-  750 

"Elevated  and  Subway  B.  B.  Service. 

Conductors,  Guards  and  Motormen   -\-  15B 

Foremen   of  Maintenance    -|-  60C 

Painters  and  Repairmen   -j-  600 

Signalmen -(-  500 

Ticket  Agent,  Gatemen  and  Ticket  Chopper    -j-  20A 

Track  Walker  -f-  lOOC 

Street  B.  B.  Cable  and  Trolley. 

Conductors  and  Motormen    -(-  15B 

Flagmen  and  Switchmen   -|-  300 

RANCHMEN. 

Proprietors —  15A 

Employees   OA 


46  INFLUENCE   OF   OCCUPATION   UPON   MOETALFTT. 

REAL   ESTATE  DEAX,ERS    OA 

REPOETERS — Newspaper OA 

REVENUE  CUTTERS — See  Coast  Guard. 

RIDING    MASTER     _j-     lOB 

RUBBERS   IN    TURKISH   BATHS     -|-     30A 

*RUG  REPAIRERS -|-     30D 

S 

SALESMEN — Unlesg  hazard  is  involved   OA 

SAW   FILERS — Automatic  machines -|-    30B 

Not  using  automatic  machines  +     70C 

SAW  MILL. 

Proprietors    OA 

Foremen  and  Engineers  -}-  ^ 

Skilled  Employees  and  Firemen    +  15B 

Laborers  -f-  ^^ 

SCULPTORS    OA 

SEAMSTRESSES — See  Dressmakers. 

SETTLEMENT    WORKERS     OA 

SERVANTS. 

*Butlers  and  valets    +  15A  to  -f    30A 

*Domestic  and  Hotel  +  15A  to  +    30A 

(See  also  Hotel  and  Liquor.) 
Ship  Building. 

Blacksmiths,    Carpenters,   Coppersmiths,   Electricians,   Joiners, 
Loftsman,  Pattern-makers,  Pipe-fitters  and  Tinsmiths,  Wood- 

ealkers  on  steel  ships  (no  work  on  scaffolding)   -\-    15B 

Bolters-up,    Chippers,   Holders-on,   Riveters,  Ship-fitters,  Steel 

Calkers,  no  work  on  scaffolding  -f-    40B 

Bolters-up,   Chippers,   Holders-on,  Eiveters,  Ship-fitters,   Steel 

Calkers,  who  work  on  scaffolding   -j-    60C 

Eiggers  -f    75C 

SEXTONS    4-    lOA 

SHOEMAKER    (Cobbler)    -|-    15A 

sign  painters. 

Shop  work  only   -|-    15A 

On  scaffold -f  20B  to  -f    75C 

SILK  MILL  EMPLOYEES — See  Factories. 

SOFT  DRINKS. 

SOFT  DRINKS  (Bottlers  of  Mineral  Water  and  Soft  Drinks). 

Proprietors    -\-^  lOA 

Canvassers,  collectors  and  deliverymen  visiting  liquor  trade   .  .  -}-  70A 

Employees  who  use  masks  -j-  40C 

All  others +  20A 

See  also  Drivers. 

SPICE    PACKERS     -|-     50C 

STABLE  MEN _)-     50C 

STEAMFiTTERS,  not  On  Eailroads  or  in  Mines +    lOA 
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STEAMSHOVEii  ENGiNEEaiS  AND  FIREMEN,  not  in  Eailroads  or  Mines. .  +20BD 

STENOGRAPHERS — Men  or  Women    OA 

STEVEDORES. 

Overseers    -)-    20A 

Employees    -\-    50C 

STONE  WORKERS.     (See  also  Granite  and  Marble.) 

Cutters  and  Letterers   -|-    50C' 

Polishers  +    20B 

STORAGE   BATTERY    VTORKERS     -f      400 

STREET    CLEANERS    -j-     40C 

STRUCTURAL  IRON  WORKERS — See  Buildings. 

STUDENTS    OA 

SUBMARINE  OPERATORS    -f-  200C 

SUBWAY  RAILROAD  EMPLOYEES — ^See  EaUroad  Class. 

SUGAR   REFINERY. 

Superintendents,  Managers    OA 

Foremen    15B 

Skilled  Employees    +    40B 

SUPERINTENDENTS — Non-hazardous   occupations    OA 

SURGEONS    +     lOA 

SURGICAL  INSTRUMENT  MAKERS    -|-     lOA 

SURVEYORS    —       oA 

T 

TAILORS. 

Merchants    OA 

Journeymen   -\-    15A 

TANNERY  EMPLOYEES — See  Factorj. 

TAXIDERMIST     -(-     IDA 

TEA  TASTER    +     25D 

TEACHERS — ^School     lOA 

TEAMSTERS   AND  TRUCKMEN. 

Proprietors    -)-    ISA 

*Men  +    40B 

TELEGRAPH  OPERATORS — ^Not  Railroad  OA 

TELEPHONE  OPERATORS    OA 

TERRA-COTTA  WORKERS — ^See  Pottery. 
THEATRICAL  CLASS — See  Amusements. 

TILE    LAYERS     -(-     lOA 

TILE  MAKERS — ^See  Brick  or  Pottery. 
TIN  PLATE  MILLS — See  Metal  Trades. 

TOBACCONIST -f-     lOA 

TOOL  MAKERS — Not  Grinders,  light  work    -j-    15A 

TRAPPERS — Animals   OA  to  -j-    50C 

TRAINER  s — Circus. 

Animals— Wild     E.  N.  A. 

Elephants     E.  N.  A. 

Horses    -j-    50C 
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TRAVELING  SALESMEN — Unless  hazard  is  involved OA 

Tunnel  and  Subv^ay  Constkuction. 
Where  no  compressed  air  is  used. 

Civil  Engineers  and  Superintendents +    SOB 

Foremen  and  Skilled  Mechanics -}-    40C 

Workmen — -without  blasting   +    50C 

Workmen— with  blasting    +  75C  to  +  lOOC 

Where  compressed  air  is  used. 
Civil  Engineers  and  Superintendents — 

Who  do  not  go  in  air  locks +    30B 

Who  occasionally  go  in  air  locks   -(-    75C 

Foremen  and  Skilled  Mechanics — 

Who  occasionally  go  in  air  locks  +  lOOC 

Who  do  not  go  in  air  locks  -j-    400 

Workers  in  Caisson  E  N,  A. 

tuekish  bath  eubbers  -\-   30a 

turpentine. 
StiUs— 

Managers,  Owners  and  Superintendents   -\-    15A 

Workmen    R.  N.  A. 

Woods-riders     +    40B 

TYPE  FOUNDERS -|-     15A 

u 

UNDERTAKERS. 

Proprietors    OA 

Employees   -|-    15A 

upholsterers. 

Proprietors    OA 

Journeymen  -j-    15A 

V 

*VALETS  4-  ISA  to  +    30A 

varnish  makers,  Skilled  Workmen   -\-    20A 

VETERINARY   SURGEON    -|-     lOB 

W 

WATCH    REPAIRER     -\-     lOA 

■WATCHMEN, 

Day,  if  first-class   -f  25A 

Night,  ordinary    +  40B 

Night,  if  connected  with  Breweries,  Railroads,  or  other  special 

hazard    +  75C 

WEi.DERS,  acetylene,  electric,  etc +  IOC  to  +  300 

WHITE    LEAD    WORKERS     R.  X.  A. 

WINDOW  CLEANERS — See  Buildings. 

WIRELESS  OPERATORS,  on  land  -f-    lOA 

On  ships^ — treat  as  Officers  (see  Marine). 
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WKiTERS   (Authors)    —     5A 

■VTELL  DIGGERS — Old  Fashioned -(-  150C' 

(See  also  Gas  and  Oil  Wells.) 

WHETSTONE   CUTTER    -\-     15A 

X 

X-BAY  OPERATORS -f  15A   tO   -f-     50C 

z 

ZINC  INDUSTRY — See  Mining  Industry. 


Absteact  of  Discussion"  of  Preceding  Papee. 

(WEITTENT  DISCUSSIOlSr.) 
ME.  B.  D.  FLYNN": 

The  following  comments  are  based  upon  a  comparison  of  the 
occupation  ratings  and  the  eligibility  of  persons  in  various  occupa- 
tions to  (a)  the  disability  benefit,  (&)  the  travel  accident  double 
indemnity  benefit  and  (c)  the  general  accident  double  indemnity 
benefit,  of  life  contracts  aa  proposed  by  Mr.  Hunter  and  Dr.  Rogers 
with  the  occupational  ratings  as  given  in  the  "  Standard  Accident 
Manual "  and  the  occupational  accident  experience  of  the  Travelers 
Insurance  Company.  The  "  Standard  Accident  Manual "  was  com- 
piled in  1919  by  the  Bureau  of  Personal  Accident  and  Health 
Underwriters  and  is  based  upon  the  experience  of  all  Bureau  com- 
panies. An  effort  has  been  made  to  reflect  the  accident  under- 
writer's opinion  of  the  eligibility  of  a  person  in  some  of  these  occu- 
pation classes  to  the  three  life  policy  benefits  referred  to  above. 

The  occupational  ratings  according  to  the  "Standard  Accident 
Manual"  are  those  for  ''level  insurance,'*  that  is,  $1,000  death 
benefit  and  $5  weekly  indemnity.  These  ratings,  therefore,  in 
some  cases  will  not  exactly  agree  with  a  rating  of  the  occupation 
for  the  accidental  death  hazard  only.  In  the  main,  however,  the 
disagreement  is  not  material.  Where  the  occupational  rating  is 
affected  unusually  by  the  cost  of  the  indemnity  benefit,  special  con- 
sideration has  been  given. 

The  accident  experience  of  the  Travelers  in  the  higher-rated 
classifications — those  above  Ordinary — is  not  extensive  in  most 
occupation  classes.  This  experience  was  used  in  comparison  only 
where  it  seemed  ample. 

It  is  understood  that  the  eligibility  of  a  person  to  one  or  more 
of  the  life  contract  benefits  referred  to  above,  have  been  given,  sub- 
ject to  certain  underwriting  considerations  of  a  life  insurance  com- 
pany— possibly  a  single  company's  underwriting  viewpoint.  It  is 
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probable  that  some  of  the  opinions  which  follow,  given  from  the 
viewpoint  of  an  accident  underwriter,  will  be  entirely  outweighed 
by  the  life  underwriting  points  involved.  It  does  seem,  however, 
that  there  is  no  harm  in  stating  the  accident  underwriter's  view- 
point, particularly  if  in  the  opinion  of  the  writer  it  should  be  given 
more  weight. 

It  would  seem  advisable  to  add  another  class,  let  us  call  it  H, 
to  indicate  a  different  arrangement  of  eligibility  for  the  benefits. 
In  this  class  disability  benefits  would  not  be  granted  but  travel 
accident  and  general  accident  double  indemnity  would  be  granted. 
It  would  appear  as  follows : 


Travel  Accident 

General  Accident 

Disability 

Double  Indem- 

Double Indem- 

Benefits. 

nity  Benefits. 

nity  Benefits. 

No 

Yes 

Yes 

H 

Occupations  which  might,  for  example,  fall  in  this  class  of 
eligibility  are  Furriers — Skilled  Workmen,  Hat  Factories — Fore- 
men and  Skilled  Workmen,  and  Housewives,  all  of  which  are  now 
rated  F,  Their  present  rating  would  make  them  ineligible  for 
travel  accident  double  indemnify  benefit. 

It  may  be  the  low  rate  at  which  the  travel  accident  double 
indemnity  benefit  is  offered  or  an  underwriting  rule  that  occupa- 
tions rated  as  more  hazardous  than  the  Preferred  classes  shall  not 
get  this  l^enefit,  which  has  caused  the  authors  to  decline  to  give  this 
benefit  to  occupation  classes  such  as  these.  From  an  accident 
underwriter's  standpoint,  however,  they  would  be  eligible  for  the 
travel  accident  double  indemnity  benefit. 

Occupations  which  are  now  rated  '  C '  and  which  might  be  rated 
'  G ' — permitting  the  issuance  of  the  travel  accident  double  in- 
demnity benefit — are  as  follows : 

AETIFICIAIi 

Ice-makers 

BEEF  INDUSTEY 

Butchers 

Wholesale — Workers  in  Cold  Storage 

BILL  POSTERS 

BOILEK  MAKERS,   COLD  IRON 

BOOT  BLACKS — Foremen  and  Journeymen 
Bottling  Industry — Non- Alcoholic 

Employees  (who  wear  masks) 
BRICK  WORKS — Unskilled  Employees 
Buildings 
Cornice-setter 
Diamiorid-drill 

Laborers 
levator  Construction 
Foremen 
Skilled  Workmen 
Other  Employees 

Foremen  and  Workmen  installing  electric  fixtures  in  cars  and  elevators 
Ornamental  WorTc  on  Elevators 
Skilled  Workmen 


\ 
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Laborers 
Painters 

Journeymen  on  high  buildings  and  structural  iron  work 
Boofers 
Structural  Iron  WorTcers 

Foremen 

Painters 

Skilled  Workmen 

Housesmiths  who  build  stairways  and  fire  escapes 
Wreckers — House 

Employees 

CEMENT  MILL  EMPLOYEES 

Foremen 
Workmen 

CHARCOAL  WORKEES 

Unskilled 
COAL  HEAVERS  IN  TARDs — Not  Eailroads 

COKE  BURNERS 

Unskilled 
COLD  STORAGE — Employees  who  enter  storage  rooms 

CONCRETE   BLOCK    MAKERS 

Unskilled  ■workmen 

DOCKS 

Laborers 
DREDGERS — Not  Mining 
Workmen 

DRIVERS 

Cabmen  and  Hack  Drivers 
Ice  Wagon 
Junk  Wa,gon 
Soft  Drinks 

Electrical  Industry 

Cable  Splicer 

Carbon  Trimmer 

Electricians  in  Mines 

Linemen 

Troublemen  with  Telephone  Company — Outside  work 
Tower  House 

Dynamo  Tenders  and  Oilers 

Power  Inspectors 

Switchmen,    Operators    on    Transformers    and    others    handling    high 
voltage 
Those  who  do  not  cUrnb  poles  or  handle  wires  i^sed  for  high  voltage 

Storage  Battery  Workers 

EMERY  "WHEEL 

Grinders 

Wheel  Testers 

Cloth  and  Paper  Makers 

ENGINEERS 

Civil — on  caisson  work  who  occasionally  go  in  air  locks 

ENGRAVERS 

Glass 
Explosives — Powder  and  Dynamite 
Superintendents  and  Chemists 

Skilled  Mechanics,  Engineers,  Plumbers,  Carpenters,  Steamfitters 
Foremen,    Acid-house    Employees,    Outside    Gang     Warehousemen    and 
Drivers  of  Exolosives 
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Cartridge  Factory 

Machine  Operators  filling  Cartridges 

Workers  who  handle  poisonous  chemicals 

Those  who  break  up  condemned  articles 

Fulminate  Mixers,  Nitro-Glycerine  workers 
Fuse  Factory 

Superintendents  and  Foremen 

Employees 

Factories  and  Iitdusteies 
OrdiTmry,  stick  as: 

Unskilled  lalborers 
Aniline — Manufacture  of 

Skilled  workmen 

Unskilled 
Celluloid  Factory 

Workers  in  acid  room 
Match  Factory 

Dippers  and  Dryers 

All  other  operatives 
Paint  Factory 

Skilled  Workmen 
Taper  and  Pulp  Mill  Operatives 

Ordinary  workmen  in  cellulose  plant  and  in  acid  department 

Sorting  and  dusting  rags 
Buiier 

Those  using  Aniline 

FIRE  DEPARTMENT  EMPLOYEES 

Officers 

Firemen,  Laddermen,  Pipemen  and  Hosemen 

Drivers,  Engineers,  Stokers  and  Truckmen 

FURNITURE  MOVERS 

Employees 

gasmakers 
Glass  Industry 

Bevellers,  Cutters,  Grinders,  Polishers,  Eoughers  and  Dippers 

Mirror  Makers  and  SUverers 

GRAIN  ELEVATORS 

Warehousemen  and  other  employees 

GRANITE,   STONE,  SLATE  AND  MARBLE  "WORKS 

Granite 

Granite  Cutters — with  Chisel 

Granite  Workers  at  quarries,  non-blasting 

Granite  Workers  at  quarries,  blasting 

Tunnel  Workers,  Drillers  and  Chainmen 
Marble 

Carvers,  Cutters  and  Tracers 

Laborers  in  quarries 

Machine  Eunners  and  Helpers  in  quarries 
Slate 

Quarrymen,  not  using  explosives 

Stone  Planers 

HAIR   WORKERS 

HOSTLERS — Private  Service 
In  livery  stables 

HOUSEMOVERS 
ICE  HARVESTERS 

Workmen 
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LABORERS  (See  also  special  class.) 
Unskilled 

LIME  BUKXESS 

Liquor — Manufacture  or  Sale  of 

Beer  Fumps 

Eepairers 
BiUards,  Pool  and  Bowling  Alley 

Bartenders 
Bottlers  of  Beer 

Drivers,  Laborers 
Breweries 

Drivers,  Laborers 
Hotels,  Eestaurants  and  Clubs  with  Bar 

Proprietors,  Managers  and  Clerks  wlio  tend  bar  regularly 

Bartenders 

Porters 
Saloons 

Tending  bar  regularly 

Bartenders 

Porters 
Wholesale  Souses 

"Winehouse  Cellarmen 

LIVEET   STABLE 

Hostlers 

LONGSHOEEMKNT  AND  LIGHTEEMEN 

Employees 

LUMBER 

Loggers — ^who  ride  logs  or  work  on  booms 

Eaftsmen,  Cable  Operators  and  Hook  Tenders  and  Skidders 
Metal  Trades  and  Industries 

Shop  Work  on  Metal,  Brass,  Copper,  etc. 

Cutters  and  Grinders  (dry  process) 

File  Makers 
Sheet  Iron  WorJc-ers 

BoHer  Makers 
Mining  Industry   (Applies  to  aU  minerals,  whether  Coal,  Copper,  Gold, 
Silver,  etc.) 
Dredger 

Laborers  and  Oilers 
Underground  Mines 

Owners,  Operators,  Superintendents   and  Mining  Engineers   who   fre- 
quently enter  mines 

Bosses,  Foremen  and  Overseers 

Electricians  and  Hoisting  Engineers 

Ore  Samplers 

Miaers  and  Fire  Boss 

Gas  Tester  and  Gas  Watchman 

Teamsters,  Motormen  and  Track  Layers 
Surface  Mines 

Laborexs,  Switchmen  and  Switch-tenders 

MILLS   AND   concentrators 

Wet  Process — No  Cyanide  of  Mercury 

Laborers 
Wet  Process — Cyanide  of  Mercury 

Laborers 
Dry  Process 

Superiutendents 

Foremen  and  Engineers 

Mill  Workers 
Lead  Concentrate  Mills 

Foremen,  Skilled  Workmen  and  Engineers 
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Smelters 

Skilled  Workmen 

Laborers 
Asbestos  Mills  and,  Mines 

Skilled  Workmen 

Unskilled  Workmen 
Stamp  Mill 

Skilled  Employees 

Unskilled  Employees 
Zinc  Mills 

Chambermen,  Tablemen,  Levermen,  Zinemen  and  makers  of  zine  sulphate 

Ohiselers,    Condenser   Boys,    Kiln    Firemen,   Loomers,    Motormen,    Ore 
Wheelers  and  Poker-men  and  makers  of  zinc  oxide 

Chargers  and  mixers 

Crushers 

Aeidmen  and  pumpers  in  eoneentrators 
miebor  makers 

Oil  Fields 

Riggers  and  Rig  Builders 

Well  Drillers,  using  explosives,  and  OU  Well  Shooters 

PAINTERS 

Bridge 
PAVING  LAYERS 

Laborers 

PHOSPHATE  MILLS 

Employees,  non-acid  Fertilizers 
Employees,  acid  Fertilizers 
Police 

Motorcycle  Policemen 

POTTERS 

Dippers  and  Mixers 
Spar  and  Flint  Men 

SAW  FILERS — ^Not  using  automatic  machines 

SAW  MILL 

Laborers 
Ship  Building 

Bolters-up,   Chippers,  Holders-on,   Riveters,  Ship-fitters,   Steel  Calkers 

■who  work  on  scaffolding 
Riggers 

SIGN  PAINTERS 

On  scaffold 

SOFT  DRINKS 

Employees  who  use  masks 

SPICE  PACKERS 
STABLE  MEN 
STEVEDORES 

Employees 

STONE  WORKERS 

Cutters  and  Letter er_ 

STORAGE  BATTERY  WORKERS 
STREET   CLEANERS 

TUNNEL  AND   SUBWAY   CONSTRUCTION 

Whei-e  no  compressed  air  is  used 
Foremen  and  Skilled  Mechanics 
Workmen — with  blasting 
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■  Where  compressed  air  is  used 

Civil  Engineers  and  Superintendents  -who  occasionally  go  in  air  locks 
Foremen  and  Skilled  Mechanics 

Who  occasionally  go  in  air  locks 

Who  do  not  go  in  air  locks 

WHITE  LTJAD  WOBKERS 

"WELL  DINERS — Old  Fashioned 
(Also  see  Gas  and  OU  Wells) 

Other  suggested  changes  in  eligibility  due  to  different  rating  of 
the  occupations  are  suggested  as  follows: 

Needle  Makers  (Factories  and  Industries)  now  rated  '  C ' 
might  better  be  rated  'A.'  Needles  are  now  almost  entirely 
made  by  automatic  machinery. 

Laborers — Farm  are  rated  'A'  while  Laborers — Unskilled 
are  rated  '  C  Although  the  farm  laborer  is  undoubtedly  a 
better  life  risk  than  other  unskilled  laborers,  because  of  the 
high  accidental  death  rate  in  farm  work — such  as  chopping 
wood,  blasting  stumps,  handling  farm  implements  and  machin- 
ery, working  around  cattle,  etc.,  '  B '  would  seem  to  be  a  better 
rating. 

Theatrical  Employees — Other  employees  (Amusements  and 
Sports)  now  rated  'A'  might  better  be  rated  'D.'  "Other 
Employees  "  is  a  broad  class  which  might  include  occupations 
of  material  hazard.  It  would  be  safer  to  pass  upon  the  merits 
of  the  particular  case. 

Engineers — Stationary  (Buildings)  are  rated  'B'  and 
Stationary  Engineers  (Gas  Wells)  are  rated  'A.'  The  Trav- 
elers accidental  death  rate  for  this  occupation  is  high  as  com- 
pared with  the  standard  non-hazardous  classification.  It  would 
appear  better  to  rate  all  Stationary  Engineers  '  B.' 

Horse  Dealers  are  rated  'A.'  Because  of  the  hazard  in- 
volved in  work  around  horses,  this  rating  might  better  be  '  B.' 

Longshoremen  and  Lightermen — Overseers,  are  rated  'A.' 
Overseers  undoubtedly  do  a  part  of  the  actual  work  around 
piers  at  various  times.  Further,  the  accidental  death  experi- 
ence upon  stevedores  has  been  so  very  bad  that  the  overseers 
must  be  subjected  to  a  material  hazard.  These  might  better 
be  rated  *B.' 

For  the  same  reason  Stevedores  (overseers)  now  rated  'A' 
should  be  rated  '  B.' 

Machinists — Unless  special  hazard,  are  rated  'B.'  Black- 
smiths— In  Shops,  and  Tool  ^lakers.  Not  Grinders,  light  work, 
are  rated  *A.'  There  is  Kttle  difference  in  the  hazard  or  in 
the  working  conditions  between  the  Machinist  and  the  Tool 
Maker.     It  would  seem  better  to  rate  Machinists  '  A.' 

Blacksmiths — Occasional  Horseshoers,  are  rated  'A.'  This 
occupation  might  better  be  rated  'B.' 
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Paving  Layers — Skilled  Workmen,  are  rated  'A.'  They 
might  better  be  rated  '  B.'  These  men  work  upon  the  streets, 
patching  and  constructing  the  road,  and  are  subject  to  a  con- 
siderable accidental  death  hazard.  It  should  be  noted  that 
Street  cleaners  are  rated  '  C 

The  experience  of  the  Travelers  upon  railroad  occupations  is  of 
good  size,  as  for  many  years  accident  insurance  has  been  written 
for  railroad  employees  upon  what  is  called  the  "  Four  Period " 
plan.  The  ratings  given  to  occupations  in  the  railroad  class  have 
been  checked  up  with  this  experience  and  found  to  agree  closely. 

MR.   J.   BUENETT  GIBE: 

The  paper  by  Mr.  Hunter  and  Dr.  Eogers  on  "Influence  of 
Occupation  upon  Llortality  "  is  an  extremely  generous  contribution 
to  the  fund  of  material  for  use  in  the  selection  and  classification  of 
life  insurance  risks.  Whatever  may  be  said  as  to  other  classes  of 
substandard  insurance,  there  can  be  no  question  that  extra  rating 
on  account  of  occupational  hazard  alone  can  be  sufficiently  accurate 
to  make  it  safe  practice. 

Many  companies,  on  account  of  the  smaller  volume  of  their 
business,  lack  the  proper  amount  of  experience  to  furnish  a  safe 
basis  for  ratings,  but  such  companies  wiU  be  able  to  make  com- 
parisons with  the  figures  now  published,  and  will  be  in  a  position 
to  use  or  revise  their  own  figures  with  added  confidence.  In  the 
case  of  a  company,  however,  which  has  never  dealt  with  any  class 
of  business  except  at  standard  rates,  there  is  very  little  material 
with  which  to  make  comparisons.  For  that  reason  such  informa- 
tion as  has  been  given  in  this  paper  will  be  particularly  valuable 
to  such  companies  if  they  are  considering  going  into  this  field  of 
life  insurance  service,  for  with  the  knowledge  that  a  large  number 
of  the  ratings  are  based  on  ample  experience  and  that  others  are 
based  on  similarity  to  them,  the  ratings  can  be  used  without  hesita- 
tion. The  material  will  also  be  useful  in  forming  judgment  as  to 
the  acceptability  of  certain  risks  at  standard  rates. 

In  the  practical  handling  of  the  acceptance  of  cases  with  an 
occupational  hazard,  even  with  classifications  available  as  are 
referred  to  in  this  paper,  when  a  number  of  applications  are  re- 
ceived from  employees  in  a  large  industrial  plant  or  operation  we 
believe  it  is  worth  while  to  send  an  inspector  from  the  Home  Office 
to  report  upon  the  particular  hazard.  Companies  which  are  ac- 
cepting this  class  of  business  will  do  well,  we  believe,  to  build  up  a 
system  of  ratings  from  their  own  investigations,  weighing  the  re- 
sults of  those  observations  in  comparison  with  such  valuable  data 
as  have  been  furnished  us  by  Mr.  Hunter  and  Dr.  Eogers.  In 
such  occupations  as  mining,  for  instance,  it  is  very  difficult  to 
make  a  general  classification  as  there  may  be  safety  devices  which 
vary  in  diiferent  operations;  and  even  though  it  is  realized  that 
men  may  change  from  one  plant  to  another,  it  does  not  seem  that 
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the  character  of  the  plant  in  which  they  are  engaged  at  the  time 
application  is  made  for  insurance  should  be  wholly  left  out  of 
account. 

The  authors  of  this  paper  have  in  this  instance,  as  in  numerous 
others,  earned  the  gratitude  not  only  of  the  Society,  but  also  of 
the  companies  with  which  the  members  are  connected. 

MR.  FEANKLIN  B.  MEAD : 

All  those  who  have  anything  to  do  with  the  selection  of  risks 
not  only  by  the  numerical  method  or  by  some  modification  of  it  as 
used  by  some  companies  but  also  those  who  approach  the  selection 
of  risks  from  an  impressionistic  standpoint,  are  under  a  great  debt 
of  gratitude  to  the  authors  of  the  paper  for  making  available  the 
results  of  their  years  of  careful  scienti£c  and  laborious  study  of  the 
relative  influence  of  occupation  upon  mortality.  Doubtless  the 
most  of  us  who  h^ve  been  puzzled  for  years  over  some  peculiar 
angle  of  the  subject  will  find  the  troublesome  problem  dispelled 
over-night  through  a  solution  presented  in  this  paper.  Every  com- 
mendation is  due  the  authors  for  their  monumental  work  and  for 
their  generosity  in  sharing  with  us  its  results. 

Under  the  heading  of  "Reasons  for  Mortality  Due  to  Occupa- 
tion" three  are  given,  (a)  accident,  (&)  unhealthful  circumstances 
of  the  employment  itself  and  (c)  unsanitary  surroundings.  For 
completeness  should  there  not  be  added  a  fourth,  for  in  the 
schedule  of  numerical  rating  under  "Horse-racing"  we  find  for 
instance,  ''  Bookmaker  .  .  .  -|-  60 "  and  under  "  Theatrical  Em- 
ployees "  we  find  "  Booking  Agents  ...  ,-1-  40,"  "  Actors  and 
Actresses  .  .  .  -f  40"  and  "Box  Office  Employees  .  .  .  -f  40." 
Surely  the  extra  mortality  is  not  due  to  what  may  be  termed  either 
accident,  unhealthful  circumstances  or  unsanitary  surroundings, 
but  rather  to  what  might  fittingly  be  termed  Moral  Environment. 

Toward  the  close  of  their  paper  the  authors  advise,  what  we 
might  well  have  surmised,  that  they  are  "fully  aware  of  the  in- 
consistency of  representing  the  mortality  by  a  percentage  of  the 
normal  mortality  in  all  cases";  but,  nevertheless,  a  careful  con- 
sideration of  this  inconsistency  might  profitably  be  indulged  in, 
for  it  will  doubtless  seem  to  many  of  us  that  such  a  method  of 
treatment  results  in  serious  inconsistencies  and  premiums  which 
are  unnecessarily  burdensome  at  the  higher  ages. 

We  will  take,  for  purposes  of  illustration,  the  occupation  of  the 
dynamo-tender  for  which  the  schedule  rating  of  +  60  is  given 
and  for  which  occupation  we  understand  the  company  of  the 
authors  assesses  in  practice  a  rating  up  of  8  years,  with  the  limita- 
tion that  after  age  40  the  years  of  rating  up  will  be  limited  to 
that  which  will  not  produce  a  greater  extra  premium  than  8  years 
at  age  40,  except  that  the  next  higher  age  is  taken  after  adding  to 
the  premium  for  the  actual  age  the  extra  premium  produced  by  8 
years  at  age  40.     This  results,  on  the  Ordinary  Life  and  20  Pay- 
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ment  Life  plans,  in  a  rating  up  of  5  years  at  age  50  and  a  rating 
up  of  4  years  at  age  55.  However,  by  this  method  the  extra 
premium  for  ages  40  and  upward  for  dynamo-tenders  is  three 
times  that  for  age  20,  whereas  we  know  from  what  we  have  pre- 
viously learned  from  the  authors  and  elsewhere  that  occupational 
mortality  due  to  accident  has  a  tendency  to  decrease  with  advance 
in  age;  in  fact,  even  if  the  mortality  were  constant,  the  correspond- 
ing extra  premiums  which  are  theoretically  correct  would  actually 
decrease  with  age.  For  instance,  $3.75  at  age  20  on  the  Ordinary 
Life  plan  would  provide  for  a  constant  addition  of  five  per  thou- 
sand to  the  American  rate  of  mortaKty,  whereas  at  age  50  only 
$3.30  is  required.  In  view  of  these  considerations,  why  provide 
for  the  extra  mortality  upon  the  rated-up  basis  for  occupations 
hazardous  on  accoimt  of  accidental  causes?  Why  not  follow  what 
seems  the  more  equitable  charge,  an  addition  to  the  premium  con- 
stant at  all  ages? 

Again,  looking  at  it  from  another  angle,  8  years'  advance  at  age 
20  on  the  Ordinary  Life  plan  provides  for  a  mortality'  of  135  per 
cent,  whereas  a  similar  advance  in  years  at  age  40  provides  for  1T5 
per  cent.,  an  increase  in  mortality  of  40  per  cent,  as  opposed  to  an 
actual  decrease  in  mortality  vnth.  advance  in  age. 

A  corresponding  analysis  of  the  20  Pajinent  Life  plan  produces 
similar  results  but  when  we  turn  to  tlie  20  Year  Endowment  plan 
the  distortion  is  still  more  exaggerated.  Eight  years  at  age  20 
produces  an  extra  premium  of  only  $1.47  which  provides  for  a 
mortality  of  approximately  115  per  cent.,  whereas  8  years  at  age 
40  provides  an  extra  premium  of  $6.11,  or  for  a  mortality  of  ap- 
proximately 150  per  cent. 

It  would  seem  to  the  writer  that  more  equitable  results  would 
ensue  in  practice  by  dividing  occupations  into  two  groups,  those  for 
which  the  extra  mortality  is  for  the  most  part  due  to  accident  and 
those  on  the  other  hand  in  which  the  extra  mortality  is  due  to 
unhealthful,  unsanitary  or  moral  environment,  that  a  constant 
extra  premium  be  assessed  for  the  first  group  and  a  percentage 
rating  for  the  second  group.  Inasmuch  as  this  method  just  sug- 
gested as  being  more  e'quitable  is  just  as  easily  workable  in  practice 
as  the  method  of  rating  up,  it  would  be  interesting  to  have  an  ex- 
pression from  the  authors  as  to  why  they  prefer  to  use  the  rating 
up  in  years  for  all  types. 

MR.   R.   HENDERSON: 

The  authors  of  this  paper  have  rendered  a  very  valuable  service 
to  the  Society  in  presenting  the  results  of  their  investigations  into 
the  question  of  the  relation  between  occupation  and  mortality. 
The  paper  is  valuable  not  only  in  the  results  presented  but  also  in 
its  presentation  of  the  methods  by  which  tliose  results  were  arrived 
at.  This  exposition  will  encourage  others  to  apply  the  same  meth- 
ods to  that  continuous  process  of  modification  and  correction  of 
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the  occupation-ratings  rendered  necessary  by  the  changing  con- 
ditions of  work.  One  of  the  points  raised  by  the  authors  which  I 
wish  to  emphasize  is  this  fact  of  changing  conditions  affecting 
various  occupations  as  a  result  of  which  we  cannot  accept  without 
question  published  experience  in  another  country  nor  even  past 
experience  among  our  own  insured  but  must  also  check  up  against 
this  element  of  changing  conditions. 

The  question  of  the  incidence  of  mortality  is  one  which  in  its 
practical  treatment  will  receive  different  solutions.  We  divide 
occupations  into  two  classes  in  one  of  which  flat  extra  premium  is 
charged  regardless  of  age  but  with  some  modification  for  policy  plan, 
while  to  the  other  class  scales  of  extra  premiums  are  applied  which 
are  calculated  to  cover  different  percentages  of  extra  mortality  in 
addition  to  the  normal  experience  of  the  company.  "We  also  take 
care  of  the  permanent  total  disability  and  double  indemnity  bene- 
fits in  a  somewhat  different  manner  from  that  indicated  by  the 
authors.  For  these  benefits  too  we  have  scales  of  extra  premiums 
which  for  simplicity  are  straight  percentages  of  the  normal  rate. 
One  result  of  tiiis  difference  of  method  is  that  in  the  case  of  many 
occupations  where  the  authors  of  the  paper  propose  to  exclude  the 
double  indemnity  benefit  we  would  grant  it  at  one  and  one  half 
times  or  double  the  normal  rate. 

(oral   DISCUSSION".) 
MR.  WALTER   S.  NICHOLS: 

I  was  only  able  to  give  a  few  moments  time  to  the  paper  last 
evening,  but  two  or  three  things  struck  me  in  connection  with  it. 
Perhaps  some  of  the  members  may  remember  that  on  a  number  of 
occasions  I  have  called  the  attention  of  the  Society  to  the  fact 
that  sooner  or  later  as  our  knowledge  on  the  subject  developed  we 
should  be  compelled  to  more  or  less  recognize  the  effect  of  occupa- 
tion as  well  as  age.  If  it  were  not  for  the  peculiar  relations  which 
our  branch  of  the  insurance  business  bears  to  the  governmental 
authorities — if  the  relation  were  practically  the  same  as  that  of 
others,  such  as  fire  insurance — wo  would  have  been  brought  to 
that  issue  some  time  since,  but  in  our  case  it  is  diflBcult  to  deal 
with  the  question  of  premium-rates  with  regard  to  any  other  basis 
than  that  of  age  on  account  of  our  long  torm  policies  and  on  ac- 
count of  the  effect  of  compound  interest.  Those  conditions  do 
not  affect  the  business  of  fire  insurance  nor  as  a  rule  that  of  other 
branches,  and  hence  they  can  differentiate  with  regard  to  their 
actual  experience  in  various  classifications  of  risks. 

In  connection  with  such  risks,  however,  it  has  seemed  to  me  that 
the  more  you  undertake  to  differentiate,  as  I  made  the  remark 
I  think  at  our  last  meeting,  the  less  you  are  really  insuring,  and 
the  nearer  you  can  keep  in  touch  with  the  experience  on  some  one 
fundamental  basis,  as  that  of  age,  the  more  completely  will  you 
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fulfill  the  mission  of  insurance  itself.  It  is  only  by  virtue  of  the 
compulsory  effect  of  the  increased  knowledge  that  we  feel  under 
any  obligation  to  go  outside  of  age  and  recognize  other  relation- 
ships bearing  on  the  subject  of  premiums.  It  seems  to  me  also 
that  you  are  involved  in  quite  a  questionable  problem  when  you 
undertake  to  fix  your  ratings  on  any  other  basis  than  that  of  age, 
because  you  are  in  contact  in  the  first  place  more  or  less  with  com- 
petition, and  you  would  be  open  more  or  less  to  the  criticisms  of 
the  Departments  in  regard  to  it,  and  the  effect  of  the  law  regard- 
ing discrimination. 

It  occurs  to  me  as  to  whether  it  would  not  be  more  effective  if 
you  could  introduce  the  application  of  the  principle  in  case  of  a 
mutual  company  to  the  adjustment  of  dividends.  You  could  then 
assume  one  common  basis  for  your  premium-rating  and  determine 
your  dividend  ratings  according  to  your  own  experience.  While 
the  fire,  and  other  companies,  as  a  rule,  only  make  their  con- 
tracts for  a  single  year,  5'our  contracts  run  through  life  or  through 
a  large  part  of  life,  and  there  are  constant  changes  in  the  occupa- 
tion. Handling  the  question  from  the  standpoint  of  dividends 
you  will  be  able  to  keep  track  of  the  individuals  and  change  your 
rating  without  attracting  unfavorable  criticism  on  the  part  of  your 
members. 

ME.  J.  F.  little: 

There  are  just  two  small  points  that  I  would  like  to  speak  of 
in  connection  with  this  paper,  which  represents  a  further  con- 
tribution from  a  company  which,  through  its  officers,  has  done  per- 
haps more  than  any  other  to  shed  light  on  the  difficult  subject  of 
scientific  assessment  of  substandard  risks. 

One  point  arises  from  a  statement  by  the  authors  that  they  have 
not  in  every  case  subdivided  the  occupations  in  a  particular  line  of 
employment  as  fully  as  might  be  done.  In  that  connection  I 
think  we  should  always  remember  that  there  may  be  a  business 
employing  men  who  are  subject  to  no  extra  hazard  whatever  while 
they  stay  in  one  particular  section  of  the  business,  but  may  be- 
come subject  to  a  decided  accident  or  health  hazard  merely  by 
changing  to  another  department  of  the  business.  Such  a  change 
may  occur  within  a  few  weeks  after  taking  out  a  policy,  so  that 
we  must  remember,  in  the  case  of  employees  engaged  in  a  business 
that  does  include  serious  hazards,  that  men  who  are  not  now  in  a 
dangerous  section  of  the  business  may,  without  having  to  change 
radically  their  particular  line  of  emplojTnent,  go  into  a  dangerous 
section.  This  condition,  I  think,  justifies  the  authors  in  having 
fewer  occupational  subdivisions  than  might  at  first  sight  seem  to 
be  necessary. 

The  other  point  that  occurs  to  me  is  this.  Mr.  Mead  draws 
attention  to  the  fact,  which  is  very  true,  that  where  the  extra 
hazard  is  due  to  accident,  we  might  very  well  charge  rather  lower 
extra  premiums,  instead  of  higher,  as  the  age  increases;  but  most 
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of  us,  I  think,  feel  that  if  we  can  get  two  or  three  broad  divisions 
into  -which  to  throw  our  risks  we  may  do  with  the  lives  that  we 
cannot  accept  at  the  normal  premiums  what  we  do  with  the  stand- 
ard risks.  These  standard  risks  include  persons  whose  respective 
expectations  of  life  are  not  the  same  age  by  age.  Some  have  an 
expectation  as  low  as  75  per  cent,  of  the  normal  mortalit}%  while 
others  would  run  as  high  as  125  per  cent.,  yet  we  insure  both  at 
the  normal  premiums.  The  same  thing  may  be  done  in  putting 
together  classes  whose  general  mortality  will  average  the  same,  but 
the  incidence  of  the  mortality  will  be  considerably  different  accord- 
ing to  age. 

I  do  not  want  to  be  understood,  however,  as  endorsing  the  rather 
antiquated  age  rating-up  system.  I  have  a  strong  feeling  that  this 
system  is  a  mistake.  If  the  extra  premium  charged  thereunder  is 
all  required  for  the  extra  risk,  the  increased  surrender  values  and 
dividends  are  not  justified.  If  on  the  other  hand  these  increases 
are  provided  out  of  the  extra  premium,  it  means  that  the  company 
is  charging  from  the  commencement  a  larger  extra  premium  than 
necessary. 

THE  peesident: 

If  there  are  no  other  speakers  I  have  one  remark  to  make  before 
asking  Mr.  Hunter  to  respond,  namely,  to  express  my  very  warm 
appreciation  of  this  paper.  This  is  one  of  the  most  valuable 
papers  we  have  had  in  the  Society  for  a  long  period  of  years  as  it 
is  a  guide  to  all  of  us.  Moreover,  the  authors  put  it  forward 
in  a  modest  way;  they  do  not  claim  perfection  for  it  or  any  thing 
like  that.  It  is  a  paper  valuable  to  everyone  who  has  anything 
to  do  with  the  rating  of  risks,  whether  we  believe  in  the  rating-up 
method  or  in  any  other  plan.  Personally  I  lean  more  towards  the 
rating-up  method  than  Mr.  Little  because  these  questions  of  extra 
ratings  must  be  taken  in  broad  groups.  You  cannot  consider  them 
individually;  and  in  making  a  broad,  general  selection  the  rat- 
ing-up method  has  many  conveniences,  especially  for  a  mutual  life 
insurance  company,  where  surplus  distribution  is  an  important 
factor.  Mr.  Little's  method  would  seem  to  imply  that  in  a  mutual 
company  extra  premiums  should  be  put  in  a  class  by  themselves, 
and  dividends  be  distributed  upon  them. 

Mr,  Little:  We  would  assume  that  the  extra  premium  is  used 
up  in  the  extra  risk. 

The  President  :  That  is  an  assumption  that  would  probably  not 
be  in  accordance  with  fact.  However,  there  are  the  two  viewpoints. 
Mr.  Little  favors  the  one  and  calls  the  other  antiquated.  I  think 
it  is  not  antiquated.  I  rather  approve  the  viewpoint  of  the  authors 
and  think  their  method  just  about  as  accurate  and  modern  as  the 
other. 
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(AUTHOE's    EEVIEW    OF    DISCUSSION.) 
ME.  AETHUE  HUNTEE: 

We  are  indebted  to  Mr.  Flynn  for  his  suggestions,  which  are  of 
great  practical  value  because  they  are  based  upon  a  substantial 
body  of  accident  experience. 

A  review  of  the  symbols  which  follow  the  ratings  for  each 
occupation  and  which  indicate  our  practice  regarding  double  in- 
demnity shows  that  in  no  occupation  did  we  grant  the  travel  acci- 
dent double  indemnity  without  the  disability  benefits.  The  letter 
'  G '  was  therefore  intended  solely  to  complete  our  code,  but,  un- 
fortunately, our  action  has  led  to  a  misunderstanding.  In  view  of 
the  large  number  of  additional  policy  forms  which  would  be  nec- 
essary and  in  view  of  the  small  charge  of  ten  cents  per  thousand 
for  travel  accident  double  indemnity,  we  have  not  yet  deemed  it 
advisable  to  issue  .such  policies  with  that  feature  alone.  If  we  had 
used  the  symbol  '  G '  it  would  have  covered  practically  the  list  sup- 
plied by  Mr.  Flynn.  If  we  in  the  future  should  grant  the  travel 
accident  double  indemnity  without  the  disability  benefits,  Mr. 
Flynn's  list  will  be  valuable,  and  we,  as  well  as  all  companies  issuing 
the  travel  accident  double  indemnity,  are  indebted  to  Mr.  Flynn  for 
giving  this  information. 

We  approve  the  following  suggestions  made  by  Mr.  Flynn: 

Needle  makers  in  general  may  be  changed  from  '  C '  to  '  A.' 
Engineers  in  connection  with  gas  wells,  from  '  A '  to  '  B,'  so  as  to 

treat  all  stationary  engineers  alike. 
Horse  dealers  from  ''A'  to  'B.' 

Overseers  of  longshoremen  and  lightermen  from  'A'  to  'B.' 
Paving-layers  from  '  A '  to  '  B.' 

With  regard  to  Mr.  Fljnn's  other  suggestions,  we  had  already 
taken  out  of  the  corrected  proof  "Other  employees  in  connection 
with  theaters,"  as  this  makes  a  heterogeneous  group.  We  had  prac- 
tically decided  also  that  farm-laborers  should  be  changed  from  '  A ' 
to  *  B.'  This  change  has  now  been  made  but  farmers  are  still 
given  '  A.' 

With  regard  to  his  suggestion  that  the  blacksmith  who  occasion- 
ally shoes  horses  should  be  changed  from  *  A '  to  '  B,'  our  classifi- 
cation was  intended  to  cover  the  country  blacksmitli  who  usually 
lives  a  healthy  life.  It  should  be  borne  in  mind  that  in  Class  117 
of  the  Medico-Actuarial  Mortality  Investigation  the  mortality  was 
81  per  cent,  among  "blacksmiths  who  occasionally  shoe  horses, 
and  horse  shoers."  In  the  conmients  by  the  committee  it  was 
stated  that  "the  death  rate  from  accident  was  slightly  below  the 
standard,"  and  that  "  in  the  English  occupational  statistics  .  .  .  the 
death  rate  from  accident  was  two-thirds  of  the  normal "  among 
blacksmiths,  "while  the  United  States  mortality  statistics  (1909) 
also  indicate  that  the  proportion  of  deaths  from  accident  is  below 
the  normal." 
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With  regard,  to  his  last  suggestion  that  machinists  should  be 
rated  '  A/  we  prefer  to  have  them  considered  as  '  B/  and  to  make 
exceptions  whenever  the  facts  justify  our  so  doing. 

There  is  justification  for  Mr.  Mead's  suggestion  that  there  is  a 
fourth  reason  for  mortality  due  to  occupation — namely,  moral  en- 
vironment; but  those  placed  in  this  group  might  not  be  willing  to 
agree  with  him.  With  regard  to  his  comparisons  it  is  well  to  bear 
in  mind  that  the  men  who  are  generally  in  the  more  hazardous  oc- 
cupations are  of  a  young  average  age.  I  should  expect  to  see,  for 
example,  that  the  dynamo-tenders  were  more  likely  to  average 
under  age  30  than  over  age  50.  This  should  always  be  kept  in 
mind  when  comparing  the  two  methods  of  extra  premium  and  ad- 
vance in  age. 

Mr.  Mead  asks  the  authors  of  the  paper  to  give  their  reasons  for 
preferring  the  advance  in  age  for  all  types  of  occupation  to  an 
extra  premium.  This  does  not  seem  to  us  so  much  a  matter  of 
actuarial  theory  as  of  adaptation  to  the  needs  of  the  agency  force. 
The  general  opinion  among  our  agents  is  that  an  advance  in 
age  is  best  suited  to  the  average  man  with  whom  they  have  to  deal 
although  this  point  of  view  might  change.  That  this  is  purely  a 
matter  of  judgment  and  that  there  are  differences  of  opinion  among 
actuaries  may  be  judged  from  the  fact  that  Mr.  Little  feels  that  the 
advance  in  age  system  is  a  mistake,  while  Mr.  Moir  prefers  it.  In 
this  connection,  I  do  not  know  what  what  authority  Mr.  Little  has 
for  calling  the  advance  in  age  an  antiquated  method.  I  am  under 
the  impression  that  an  extra  premium  was  used  before  the  advance 
in  age  method  was  adopted. 

We  value  highly  the  generous  expressions  of  appreciation  for  the 
work  which  it  has  been  our  privilege  to  do. 
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COMPAEATBT  RaTES  OF  WITHDRAWAL. 


BY 

ALEXANDER  T.    MACLEAN. 


It  does  not  seem  to  be  a  very  difficult  matter  to  obtain  new  busi- 
ness in  these  days,  as  the  large  amount  of  new  business  written  by 
all  companies  during  the  past  year  has  demonstrated  and  it  is,  of 
course,  the  desire  of  all  company  managers  that  business  once  ob- 
tained should  stay  on  the  books.  The  figures  given  herein  may, 
therefore,  be  of  special  interest  at  this  time.  These  figures  are 
based  upon  the  experience  of  the  Massachusetts  Mutual  Life  Insur- 
ance Company.  The  experience  covers  all  policies  issued  in  the 
years  1903-1917,  inclusive,  up  to  the  policy  anniversary  in  1918. 

In  any  consideration  of  these  figures,  it  should  be  remembered 
that  the  rate  of  withdrawal  in  any  institution  will  depend  very 
largely  upon  the  nature  of  the  business  written  and  in  some  degree 
also  upon  the  character  of  the  representatives  of  the  particular 
company.  It  "will  also  depend  on  the  average  age  at  issue,  the  kind 
of  policies  written  and  some  other  minor  considerations.  On  the 
whole,  however,  it  is  believed  that  the  experience  here  presented  is 
sufficiently  representative  to  indicate,  in  a  general  way  at  least,  tlie 
trend  of  this  element  of  our  business. 

A  large  proportion  of  the  material  used  in  the  present  investiga- 
tion was  also  contained  in  the  Company^s  contribution  to  the  Med- 
ico-Actuarial and  the  American-Canadian  Mortality  Investigations. 
As  these  investigations  were  compiled  on  the  mean  duration  method, 
all  withdrawals  were  omitted  which  took  place  in  the  calendar  year 
of  entry.  An  investigation  of  the  withdrawals  in  the  present  ex- 
perience indicated  that  they  represented  very  nearly  one-half  of 
the  tabulated  withdrawals  having  a  duration  of  one  year. 

Accordingly  the  "Exposed  to  Risk"  formula  was  adjusted  by 
giving  the  deaths  one-half  year's  exposure  only  and  taking  for  the 
first  year  withdrawals,  all  cases  having  duration  "  1."  For  the  sec- 
ond year  withdrawals,  one-half  of  the  withdrawals  recorded  in  the 
calendar  year  "  1 "  were  taken,  to  which  were  added  one-half  of  the 
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withdrawals  credited  to  calendar  year  "3,"  and  so  on.  The  rates 
shown  are  rates  of  voluntary  non-renewal,  the  numerator  being 
the  number  of  cases  withdrawing  solely  by  reason  of  voluntary  non- 
payment of  premium,  and  the  denominator  the  "  Exposed  to  Risk  " 
of  such  withdrawal. 

It  is  not  claimed  for  this  method  that  it  produces  exact  rates  of 
withdrawal  but  we  believe  the  results  are  close  enough  to  establish 
fair  comparative  rates,  which  was  the  main  object  of  the  investi- 
gation. 

The  investigation  excluded  "Not-taken"  policies,  endowment 
policies  withdrawing  by  maturity  and  term  policies  withdrawing 
by  expiry  or  conversion  to  other  plans. 

The  total  amount  of  experience  investigated  was  as  follows : 


Issues  of  Number  of  Policies. 

1903-1907 54,473. 

1908-1917 154,763 


209,236 


Amounts  Insured. 

$112,798,200 

396,690,500 

$509,4887700 


TABLE  I. 

Rate  op  "Withdeawal, 

Issues  of  1903-1917,  Exposed  to  Policy  Anniversary  in  1918. 


1  . 

2  . 

3  . 

4  . 

5  . 

6-10. 


Policy 
Years. 

Central  Age  of  Quinquennial  Groups. 

15. 

20.    1    25.    1    30.        35. 

40.        45. 

50.        55. 

60. 

64. 

Computed  on  Policies. 

.090 
.075 
.040 
.040 
.035 

.035 


.140 
.110 
.050 
.045 
.040 

.030 


.130 
.105 
.050 
.045 
.040 

.025 


11-15 1.030  .030  .025  .020  .020  .020  1.020  .030  .030 


.110 
.090 
.040 
.040 
.040 

.025 


,100 
.080 
,040 
,035 
,035 

,025 


,095 
,070 
,040 
,035 
,035 

.025 


.090 
.070 
.040 
.035 
.035 

.025 


.080 
.065 
.040 
.035 
.035 

.030 


.075 
.060 
.040 
.035 
.035 

.035 


,065 
,055 
,040 
,035 
,035 

,035 

,035 


.045 
.045 
.030 
.025 
.025 

.020 

.020 


1  . 

2  . 

3  . 

4  . 

5  . 

6-10. 
11-15. 


Computed  on  Amounts. 


.080 
.065 
.030 
.030 
.030 

.025 

.015 


.130 
.105 
.045 
.040 
.035 

.025 

.020 


.125 
.100 
.045 
.040 
.035 

.025 

.020 


.105 
.085 
.040 
.035 
.035 

.025 

.020 


.090 
.075 
.040 
.035 
.035 

.025 

.020 


.080 
.065 
.040 
.037 
.035 

.025 

.020 


.075 
.065 
.040 
.040 
.035 

.025 

.020 


.070 
.060 
.040 
.040 
.035 

.025 

.020 


.065 
.060 
.040 
.040 
.030 

.025 

.020 


.045 
.045 
.040 
.035 
.035 

.030 

.030 


.035 
.035 
.025 
.020 
.020 

.020 

.010 
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The  preceding  table  (I)  shows  the  graduated  rates  of  withdrawal 
for  the  whole  period.  The  experience  was  not  computed  for  each 
individual  age  but  for  five-age  intervals  only,  the  quinquennial  age 
being  taken  as  the  central  point  of  the  group. 

The  graduation  was  done  principally  by  inspection,  the  object 
being  to  retain  as  far  as  possible  the  characteristics  of  the  original 
figures. 

It  is  interesting  to  observe  that  the  rates  of  withdrawal  are,  as 
might  be  expected,  lower  when  computed  by  amounts  than  when 
computed  by  policies. 

Table  II  shows  the  rate  of  withdrawal  on  four  different  kinds  of 
policies  according  to  the  age  at  issue. 


TABLE  n. 


Percentage  of  Actual  to  Expected  Withdrawals  by          | 

Company's  Standard  (Table  I). 

Total  ExDosurea 

1903 

-1917. 

Age  at 

Issues  of 

Issues  of 

Issues  of        1 

Issue. 

1903-1907. 

1908- 

1917. 

1903- 

1917. 

Policies. 

Amounts.* 

Policies. 

Amounts. 

PoUcles. 

Am- 

PoU- 

Am- 

ounts. 

cles. 

ounts. 

Ordinary  Life. 

15... 

1,252 

$    2,377 

233 

162 

94 

117 

102 

119 

20... 

15,036 

28,543 

117 

132 

102 

95 

105 

99 

25... 

37,035 

81,700 

132 

141 

99 

94 

104 

98 

30... 

44,581 

122,007 

137 

121 

96 

89 

103 

94 

35... 

43,313 

141,806 

131 

132 

102 

90 

108 

97 

40... 

40,445 

146,078 

122 

133 

101 

87 

106 

96 

45... 

32,198 

124,779 

124 

125 

88 

81 

98 

91 

50... 

25,795 

101,541 

98 

109 

88 

78 

91 

86 

55... 

16,325 

59,105 

106 

119 

88 

74 

94 

87 

60... 

9,539 

28,113 

101 

133 

84 

95 

91 

107 

All.. 

265,519 

836,050 

122 

126 

97 

87 

102 

94 

Limited  Payment  Life. 

15... 

7,212 

$     11,371 

125 

151 

100 

90 

102 

94 

20... 

111,526 

159,183 

110 

116 

94 

94 

99 

101 

25... 

150,987 

248,684 

106 

104 

86 

84 

94 

91 

30... 

127,038 

244,422 

106 

105 

79 

75 

91 

88 

35... 

94,424 

221,862 

102 

92 

73 

61 

87 

76 

40... 

53,738 

150,179 

102 

97 

69 

58 

87 

78 

45... 

29,075 

92,738 

100 

91 

59 

51 

82 

72 

50... 

10,402 

35,300 

110 

117 

60 

37 

90 

80 

55... 

3,112 

10,595 

93 

76 

139 

109 

102 

84 

60... 

706 

2,544 

109 

50 

130 

170 

112 

70 

All.. 

588,220 

1,176,878 

105 

101 

83 

76 

93 

87 

*  000  omitted. 
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TABLE  II 

{Continued) 

Percentage  of  Actual  to  Expected  Withdrawals  by          | 

Company's  Standard  (Table  I). 

Total  Exposures 

Age  at 

190C 

-1917. 

Issues  of 

Issues  of 

Issues  of        1 

Issue. 

1903-1907. 

1908- 

1917. 

1903- 

1917. 

Policies. 

Amounts.* 

Policies. 

Amounts. 

PoUcles. 

Am- 

PoU- 

Am- 

ounts. 

cles. 

ounts. 

Endowment. 

15... 

2,704 

$     3,446 

86 

92 

90 

83 

89 

84 

20... 

32,148 

37,036 

114 

117 

91 

95 

98 

103 

25... 

38,737 

48,321 

108 

111 

87 

89 

94 

97 

30... 

28,447 

44,644 

99 

93 

77 

71 

86 

79 

35... 

20,069 

38,808 

99 

94 

68 

61 

80 

74 

40... 

12,431 

27,208 

92 

100 

64 

53 

75 

71 

45... 

7,463 

18,941 

84 

111 

68 

75 

74 

88 

50... 

3,861 

12,704 

70 

61 

54 

48 

61 

52 

55... 

1,324 

4.771 

76 

80 

33 

23 

52 

44 

60... 

195 

1,123 

48 

95 

44 

15 

46 

55 

All.. 

147,379 

237,001 

103 

102 

81 

75 

89 

85 

Term.                                                              | 

15... 

131 

$       242 

40 

52 

135 

213 

97 

165 

20... 

2,095 

4,674 

175 

176 

187 

159 

183 

163 

25... 

9,890 

24,046 

200 

206 

161 

176 

171 

182 

30... 

16,582 

53,690 

199 

230 

153 

152 

164 

168 

35... 

18,715 

70,988 

164 

155 

148 

159 

152 

158 

40... 

16,068 

71,337 

178 

180 

144 

158 

151 

163 

45... 

9,906 

45,403 

156 

179 

144 

167 

146 

169 

50... 

5,161 

23,479 

399 

224 

159 

194 

190 

197 

55... 

1,841 

8,254 

— 

— 

169 

211 

162 

206 

60... 

346 

1,367 

— 

— 

210 

370 

189 

338 

All.. 

80,735 

303,482 

188 

188 

152 

165 

160 

170 

*  000  omitted.  * 

The  figures  in  the  above  tables  speak  for  themselves  and  in  exam- 
ining these  figures  it  should  of  course  be  remembered  that  the 
ratios  according  to  policies  and  amounts  are  the  percentages  of  the 
expected  as  estimated  by  the  rates  of  withdrawal  shown  in  Table  I, 
the  "  policy  "  ratio  being  found  by  using  the  figures  based  on  poli- 
cies and  the  "amount"  ratio  being  derived  from  the  expected  by 
amounts. 

Perhaps  the  outstanding  feature  of  the  experience  is  the  high 
rate  of  withdrawal  shown  under  term  policies.  From  the  prac- 
tical point  of  view,  however,  this  is  not  as  serious  a  matter  as  might 
at  first  appear.  If  the  mortality  experience  under  the  term  plan  is 
favorable,  the  term  policy  practically  pays  for  itself  and  there  is  no 
loss  to  the  Company  on  witlidrawal^  even  in  the  first  year.    . 

The  mortality  experience  of  the  Massachusetts  Mutual  under 
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term  policies  has  been,  so  far,  very  favorable  and  while  it  is  desir- 
able that  all  policies  should  remain  on  the  books,  it  is  more  satis- 
factory to  find  that  the  policy  which  is  most  likely  to  lapse  is  one 
which  the  company  can  best  afford  to  have  discontinued. 


TABLE  III. 


Policy  Year. 

Percentage  of  Actual  to  Expected  Withdrawals  by  Company's  Standard  (Table  I) 

Issues  of  1903-1907. 

Issues  of  1908-1917. 

Issues  of 

1903-1917. 

Policies.      1     Amounts. 

Policies.        Amounts. 

Policies. 

Amounts. 

Ordinary  Life. 

1     .... 

162 

173 

96 

87 

105 

97 

2     .... 

150 

150 

102 

90 

110 

98 

3     .... 

96 

98 

90 

84 

92 

86 

4     .... 

96 

102 

91 

77 

92 

82 

5     .... 

98 

101 

87 

80 

90 

85 

1-5   .... 

137 

141 

96 

86 

103 

94 

6-10.... 

86 

93 

104 

97 

96 

95 

11-15.... 

96 

102 

— 

— 

96 

102 

1-15.... 

122 

126 

97 

87 

102 

94 

Limited  Payment  Life. 

1      .... 

130 

130 

82 

74 

98 

92 

2     .... 

116 

110 

81 

73 

93 

86 

3     .... 

86 

81 

80 

76 

82 

78 

4     .... 

91 

93 

85 

78 

87 

84 

5     .... 

86 

81 

86 

81 

86 

81 

1-5   .... 

113 

110 

82 

74 

93 

87 

6-10.... 

88 

SO 

104 

90 

94 

84 

11-15... 

90 

92 

— 

— 

90 

92 

1-15.... 

105 

101 

83 

76 

93 

87 

Endoivment. 

1     .... 

96 

99 

60 

55 

70 

66 

2     .... 

80 

79 

69 

65 

72 

69 

3     .... 

88 

88 

108 

107 

101 

101 

4     .... 

125 

128 

116 

106 

119 

114 

5     .... 

104 

98 

111 

96 

108 

97 

1-5   .... 

94 

95 

76 

71 

82 

78 

6-10.... 

120 

107 

135 

124 

126 

114 

11-15. ... 

130 

142 

— 

— 

130      i 

142 

1-15  .... 

103 

102 

81 

75 

89      ' 

85 

! 
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Policy  Year. 

Percentage  of  Actual  to  Expected  Withdrawals  by  Company's  Standard  (Table  I) 

Issues  of  1903-1907. 

Issues  of  1908-1917. 

Issues  of  1903-1917. 

Policies.      1     Amounts. 

Policies.         Amounts. 

Policies.     1   Amounts. 

Term. 

1  .... 

2  .... 

3  .... 

4  .... 

5  .... 

191 
208 
221 
190 
181 

212 
227 
224 
170 
165 

126 
144 
183 
190 
206 

147 

158 
188 
185 
205 

138 
156 
190 
190 
200 

157 
169 
194 
183 
197 

1-5   .... 

198 

209 

149 

163 

159 

170 

6-10... 

132 

122 

198 

199 

172 

172 

11-15.... 

205 

102 

— 

— 

205 

102 

1-15.... 

188 

188 

152 

165 

160 

170 

Both  Tables  I  and  II  confirm  a  general  impression  as  to  the  rate 
of  withdrawal  that  the  larger  the  premium  the  lower  the  lapse 
ratio.  It  is  also  evident  that  there  has  been  an  improvement  in 
the  rate  of  withdrawal  in  the  later  years  of  the  experience. 

Under  Table  III  the  same  data  is  rearranged  according  to  policy 
years. 

Joint  Life  Policies. 

As  the  cards  for  life  and  endowment  joint  life  policies  were  held 
separate  for  another  purpose,  an  investigation  was  made  of  the 
rate  of  withdrawal  under  this  plan.  The  number  of  such  policies 
was  4,128  insuring  the  sum  of  $9,858,700.     All  of  these  policies, 

TABLE  IV. 

Joint  Life  Polcicies. 

Percentage  of  Actual  to  Expected  Withdrawals  by  Company's  Standard 

(Table  I). 

Age  at  Issue.                                                                  Policies.  Amounts. 

25  129  126 

30  106  102 

35  108  127 

40  106  174 

45  92  122 

50  160  195 

55  89  223 

Total  115  141 


70  COMPARATIVE    RATES    OF   WITHDRAWAL. 

with  the  exception  of  74,  were  written  during  the  period  1908- 
1917.  The  following  tables  show  the  resulting  figures  and  the 
small  extent  of  the  data  unquestionably  accounts  for  some  of  the 
results  shown.  Generally  speaking,  however,  the  rate  of  withdrawal 
under  this  plan  of  insurance  has  not  been  very  satisfactory,  a  re- 
mark which  applies  in  a  lesser  degree,  however,  to  the  rate  of  mor- 
tality experienced. 

The  large  difference  between  the  ratios  at  central  age  55  is  due 
to  the  fact  that  while  the  average  policy  exposed  was  less  than 
$4,000,  the  amount  of  the  average  policy  lapsing  was  in  excess  of 
$10,000. 

TABLE  V. 

Joint  Life  Policies. 

Percentage  of  Actual  to  Expected  Withdrawals  by  Company's  Standard 

(Table  I). 

Policy  Year.                                                                  Policies.  Amounts. 

1 107  119 

2  115  130 

3  129  *  159 

4  125  180 

5  120  193 

6-15 139  210 

Total  115  141 

Withdrawal  Experience  by  Habitat. 

As  already  indicated,  the  principal  purpose  of  the  investigation 
was  to  afford  some  index  of  the  relative  withdrawal  experience  in 
the  various  agencies  of  the  Company.  The  figures  here  shown  rep- 
resent combinations  of  agency  figures,  the  agencies  being  combined 
in  the  same  groups  as  given  on  page  70,  et  seq.,  of  the  second  vol- 
ume of  the  American-Canadian  Mortality  Investigation.  The  rela- 
tive value  of  these  figures  will  probably  depend  to  a  considerable 
degree  on  the  character  of  the  agencies  in  the  various  localities,  as 
naturally  in  a  well-managed  agency  the  rate  of  withdrawal  would 
tend  to  be  less  than  the  corresponding  figure  in  an  agency  of  less 
efficient  character. 

In  order  to  save  reference,  the  following  tabulation  of  the  habitat 
groupings  is  given: 

1.  Connecticut,  Maine,  Massachusetts,  New  Hampshire,  Ehode 

Island,  Vermont. 

2.  New  Jersey,  New  York,  Pennsylvania. 
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3.  Delaware,  District  of  Columbia,  Kentucky,  Maryland,  North 

Carolina,  Tennessee,  Virginia,  West  Virginia. 

4.  Illinois,  Indiana,  Michigan,  Missouri,  Ohio,  Wisconsin. 

5.  Florida,  Georgia,  South  Carolina. 

6.  Alabama,  Arkansas,  Louisiana,  Mississippi. 

7.  Iowa,    Kansas,    Minnesota,    Nebraska,    North   Dakota,    South 

Dakota. 

8.  Oklahoma,  Texas. 

TABLE  VI. 

WiTHDRAWAi.  Experience  by  Habitat. 

Group  Percentage   of  Company's  Standard  Issues  1903-1917,  Exposed  to 

Policy  Anniversary  in  1918. 


Policy  Years. 

Group 

No. 

1. 

2. 

3.    1    4.    1    5. 

1-5. 

6-10. 

1-15. 

Amount  at  Risk  to  the  Nearest  Hundred  Thousand. 

1... 

$  891 

$   748 

$613 

$523 

$441 

$3216 

$1264 

$4835 

2... 

1038 

860 

694 

589 

.492 

3673 

1405 

5476 

3... 

704 

566 

452 

387 

331 

2440 

884 

3552 

4... 

1456 

1146 

898 

755 

640 

4895 

1871 

7341 

5... 

165 

137 

113 

97 

83 

595 

256 

943 

6... 

141 

121 

96 

81 

70 

509 

178 

724 

7... 

423 

316 

232 

179 

139 

1289 

362 

1742 

8... 

42 

31 

23 

20 

16 

132 

47 

197 

9... 

33 

30 

25 

21 

20 

129 

56 

198 

10... 

198 

156 

122 

101 

81 

658 

206 

936 

Percentage  by  Amounts. 

1... 

55% 

56% 

69% 

74% 

78% 

59% 

93% 

64% 

2... 

74 

75 

86 

95 

101 

79 

101 

82 

3... 

126 

125 

115 

106 

103 

121 

101 

118 

4... 

109 

113 

113 

106 

101 

110 

101 

109 

5... 

117 

113 

110 

122 

106 

113 

105 

109 

6... 

93 

92 

95 

111 

103 

96 

97 

97 

7... 

139 

144 

118 

117 

115 

141 

109 

146 

8... 

159 

153 

113 

133 

147 

153 

141 

150 

9... 

144 

121 

93 

98 

109 

121 

93 

113 

10... 

143 

154 

152 

127 

124 

147 

141 

150 

Percentage  by  Policies. 

1... 

56% 

56% 

74% 

82% 

85% 

62% 

88% 

65% 

2... 

79 

76 

81 

82 

82 

77 

81 

79 

3... 

122 

121 

111 

107 

106 

118 

103 

117 

4... 

108 

110 

107 

102 

98 

107 

96 

104 

5... 

116 

116 

111 

119 

117 

115 

107 

111 

6... 

98 

97 

97 

104 

106 

98 

103 

103 

7... 

129 

135 

119 

122 

128 

136 

118 

140 

8... 

154 

146 

128 

147 

152 

149 

96 

136 

9... 

114 

110 

95 

89 

74 

104 

59 

97 

10... 

129 

131 

130 

119 

122 

130 

114 

129 
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9.  Arizona,   Colorado,   Idaho,   Montana,   Nevada,   New   Mexico, 
Utah,  Wyoming. 
10.  California,  Oregon,  Washington. 

It  should  perhaps  be  stated  here  that  no  account  was  taken  of 
change  in  residence.  A  policyholder  having  been  insured  in  a  Xew 
York  agency  was  assumed  to  have  remained  in  that  agency  through, 
out  the  whole  period  of  investigation  or  until  the  prior  termination 
of  the  contract. 

As  a  matter  of  interest,  Table  VII  has  been  added  to  show  the 
mortality  according  to  habitat  as  compared  with  the  figures  shown 
in  the  second  volume  of  the  American-Canadian  Mortality  Experi- 
ence. There  are  of  course  several  points  of  difference  between  the 
two  sets  of  figures. 

The  data  included  in  the  American  Male  table  was  based  on  ex- 
perience during  the  years  1900-1915,  inclusive,  and  on  policies 
issued  from  18-13-1914.  The  Massachusetts  Mutual  experience  is 
a  relatively  later  experience.  Further,  the  period  covered  by  the 
Massachusetts  Mutual  experience  included  some  of  the  high  mor- 
tality experienced  from  the  infiuenza  epidemic. 

It  should  be  remembered  of  course,  that  some  of  the  ratios  shown 
in  the  above  table  are  more  the  result  of  a  limited  experience  than 
a  refiection  of  the  actual  conditions.  The  figures  have  been  given 
in  each  case,  however,  for  the  sake  of  completeness. 


TABLE  VII. 

Mortality  According  to  Habitat. 

Batio  of  Actual  to  Expected  Deaths. 


Habitat  Group. 

Policy 

Year. 

1- 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

1.... 

Mass.  Mut. . 

63 

110 

Ill 

88 

132 

49 

84 

458 

77 

144 

A.M.  Exp. . . 

77 

85 

111 

91 

163 

150 

86 

113 

109 

94 

2.... 

Mass.  Mut.. 

87 

138 

109 

90 

102 

93 

86 

19 

130 

73 

A.M.Exp..  . 

93 

103 

120 

87 

119 

137 

74 

139 

106 

96 

3.... 

Mass.  Mut.. 

88 

97 

105 

96 

62 

131 

140 

62 

197 

92 

A.M.  Exp..  . 

86 

102 

102 

94 

163 

143 

70 

117 

97 

81 

4.... 

Mass.  Mut. . 

81 

88 

86 

87 

96 

106 

118 

121 

44 

117 

A.M.  Exp. .  . 

99 

102 

122 

87 

115 

103 

95 

102 

114 

105 

5.... 

Mass.  Mut.. 

88 

68 

133 

96 

91 

92 

238 

187 

65 

53 

A.M.Exp..  . 

85 

95 

114 

89 

118 

112 

96 

132 

122 

92 

6th, 

etc. 

Mass.  Mut.. 

111 

85 

119 

87 

93 

144 

92 

128 

81 

120 

A.M.  Exp..  . 

96 

103 

102 

95 

121 

122 

90 

104 

97 

102 

Total 

Mass.  Mut. . 

96 

93 

113 

89 

94 

117 

114 

146 

93 

lOG 

A.M.  Exp..  . 

951 

103 

103 

95 

124 

124 

89 

109 

99 

100 
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Abstract  of  Discussion  of  Preceding  Paper, 
(written  discussion.) 

MR.  R.  D.  murphy: 

Mr.  Maclean's  paper  presents  a  subject  which  is  of  interest  to 
all  life  insurance  companies,  although  rates  of  withdrawal  may 
vary  widely  in  different  companies.  He  has  called  attention  to 
certain  factors  which  influence  the  rates,  such  as  agency  condi- 
tions, plan  of  insurance,  and  age  at  issue.  Mr,  Papps  has  called 
attention  {T.  A.  S.  A.,  Vol.  XI,  page  240)  to  other  factors  such 
as  the  financial  condition  of  the  country  and  the  amount  and 
manner  of  granting  surrender  and  loan  values. 

Mr.  Maclean  presents  an  experience  on  issues  of  1903-1917  in- 
clusive. This  period  includes  the  panic  of  1907  and  it  would  be 
of  considerable  interest  to  know  whether  that  panic  had  any  mate- 
rial effect  on  the  lapse  rates.  It  is  probably  of  greater  importance 
to  note  that  the  temporary  unpopularity  of  life  insurance  following 
the  Armstrong  Investigation  was  contained  within  this  same  period. 
Mr.  Maclean  has  divided  the  experience  into  two  parts,  one  cover- 
ing the  issues  1903-1907  and  the  other  the  issues  1908-1917.  It, 
therefore,  appears  that  the  former  division  of  the  experience  was 
subject  to  these  two  influences  but  that  the  latter  part  could  be 
considered  to  be  practically  free  from  them.  To  tiiis  extent  at 
least  it  would  seem  that  the  data  on  which  Table  I  was  com- 
puted was  not  homogeneous.  The  results  are  consistent  with  this 
theory  in  that  the  issues  1908-1917  show  considerably  lower  rates 
of  withdrawal  than  the  earlier  issues. 

It  has  been  mentioned  that  surrender  values  have  an  effect  upon 
such  rates.  It  will  be  noticed  in  Table  I  that  the  rate  of  with- 
drawal is  a  function  which  decreases  with  increase  in  policy  dura- 
tion. It  is  my  understanding  that  the  Massachusetts  Mutual 
granted  surrender  values  beginning  at  the  end  of  the  second 
policy  year  for  all  the  issues  contained  in  the  experience.  The 
Equitable  Life  Assurance  Society  which  grants  its  first  cash  value 
at  the  end  of  the  third  policy  year  experiences  a  lower  lapse  rate 
for  the  second  policy  year  than  for  the  third.  This  is  the  result 
which  we  should  expect  in  such  a  case  and  illustrates  the  im- 
portance of  keeping  separate  those  issues  with  different  surrender 
value  conditions.  I  should  be  glad  to  have  Mr.  Maclean  confirm 
my  understanding  that  the  material  on  which  Table  I  is  based  is 
homogeneous  in  this  respect. 

In  constructing  the  withdrawal  rates,  Mr.  Maclean  has  made  a 
rather  important  adjustment  of  the  mean  durations.  For  example 
he  obtains  the  numerator  for  the  second  year  rate  by  taking  one- 
half  of  the  withdrawals  showing  a  mean  duration  of  one  year  and 
one-half  of  those  showing  a  mean  duration  of  two  years.     It  seems 
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to  me  that  this  method  must  produce  very  inaccurate  ratios  for  at 
least  the  first  three  policy  years.  Policies  which  lapse  with  a  mean 
duration  of  one  year  represent  those  which  lapse  at  the  end  of 
the  first  policy  year  together  with  a  certain  number  which  lapse  at 
quarterly  or  semi-annual  anniversaries  in  the  first  policy  year 
and  in  the  second  policy  year.  It  would  seem,  therefore,  particu- 
larly in  view  of  the  decreasing  nature  of  the  rates  shown,  that  the 
large  majority  of  the  lapses  at  mean  duration  "one"  are  first 
year  lapses.  Mr.  Maclean  has  taken  one-half  ^of  these  policies  as 
belonging  to  the  second  policy  year  and  one-half  as  belonging  to 
the  first.  It  would  appear,  therefore,  that  this  method  must  have 
considerably  understated  the  first  year  -svithdrawals  and  have  mate- 
rially overstated  the  second  and  third  year  withdrawals.  For  later 
policy  years  the  method  is  not  as  important  as  the  rate  is  more 
nearly  constant. 

Mr.  Maclean  has  stated  in  regard  to  Table  I  that  the  rates  "  are 
close  enough  to  establish  fair  comparative  rates  which  was  the 
main  object  of  the  investigation."  In  the  second  paragraph  of 
the  paper,  after  mentioning  certain  factors  affecting  withdrawal 
rates  he  says  "on  the  whole,  however,  it  is  believed  that  the  ex- 
perience here  presented  is  sufficiently  representative  to  indicate 
in  a  general  way  at  least  the  trend  of  this  element  of  our  busi- 
ness." I  should  like  to  ask  him  whether  Table  I  could  be  con- 
sidered representative  of  the  comparative  rates  by  policy  years  in 
view  of  the  method  of  construction.  I  think  it  is  important  to 
emphasize  i^  any  event  that  a  company  should  not  use  rates  of 
this  nature  compiled  from  the  records  of  another  insurance  com- 
pany. 

The  statement  is  made  that  "  the  investigation  excluded  '  Not 
Taken'  policies,  endowment  policies  withdrawing  by  maturity, 
and  term  policies  withdrawing  by  expiry  or  conversion  to  other 
plans."  Does  this  mean  that  such  policies  were  excluded  from 
the  exposures?  If  so,  the  understatement  of  exposures  on  term 
policies  probably  had  a  considerable  effect  on  the  rat«s,  as  pre- 
sumably a  great  many  would  expire  or  be  exchanged  within  the 
period  covered  by  the  investigation.  However  this  may  be,  the 
experience  of  the  Equitable  confirms  the  fact  that  the  lapse  rate 
on  term  policies  is  relatively  high. 

The  experience  on  joint  life  policies  bears  out  what  is  probably 
a  general  impression,  namely,  that  such  policies  usually  prove 
unsatisfactory.  I  have  observed  that  a  great  many  such  policies 
taken  for  business  purposes  are  changed  within  a  few  years  to 
individual  forms.  Mr.  Maclean  does  not  state  how  such  changes 
were  handled  in  this  investigation. 

The  author  has  commented  on  the  important  effect  of  the  char- 
acter of  the  agencies  in  various  localities  upon  the  withdrawal 
experience  by  habitat.  A  recent  analysis  of  the  first  year  lapse 
rate  in  our  business  well  illustrates  this.     For  example-  in  the 
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section  of  the  country  showing  the  best  average  rate  there  were 
agencies  which  showed  decidedly  high  rates,  while  in  the  section 
showing  the  highest  average  rate  there  were  agencies  with  a  better 
showing  than  the  average  for  the  Society  as  a  whole. 

I  think  we  should  thank  Mr.  Maclean  for  bringing  up  this  sub- 
ject for  its  value  as  an  illustration  of  the  effect  of  forces  under- 
lying the  lapse  rate.  Aside  from  its  technical  aspects,  there  is 
another  significance  which  I  should  like  to  place  upon  it.  The 
companies  have  been  going  through  an  era  of  phenomenal  new 
business  due  in  no  small  measure  to  inflation  of  currency  and  of 
prices.  When  the  reaction  comes,  if  indeed  it  has  not  already 
started,  will  not  the  lapse  ratio  deserve  serious  consideration,  and 
should  we  not  all  take  thought  how  best  to  preserve  the  outstand- 
ing insurance? 

(oral  discussion.) 

mr.  miles  m.  daw'son  : 

I  have  the  suggestion  to  make  that  in  an  investigation  of  this 
type,  in  addition  to  different  agencies,  a  very  important  aspect 
of  it  could  be  a  comparison  of  results  in  different  companies 
and  different  periods  and  a  very  important  feature  might  be  a 
comparison  of  the  results  under  the  brokerage  system  and  under 
the  system  of  paying  renewal  commissions.  Of  course,  nowadays 
we  have  almost  entirely  renewal  commissions  as  regards  companies 
that  operate  under  the  laws  of  New  York,  but  earlier  quite  a 
number  of  the  companies  were  on  a  purely  brokerage  basis.  It 
would  be  interesting  to  see  what  effect  those  two  methods  of  pay- 
ing commissions  may  have  had  in  this  regard. 

The  first  impression  would  be  that  the  payment  of  purely 
brokerage  commissions  would  result  in  a  heavier  lapse  rate,  and 
I  think  that  proved  to  be  true  especially  in  the  earlier  years  of 
policies  regarding  which  very  large  brokerages  were  paid.  On  the 
other  hand,  I  should  be  very  much  surprised  if  the  experience,  for 
instance,  of  the  Metropolitan  Life  Insurance  Company  under  its 
special  policy,  where  few,  and  I  think  in  some  years,  no  renewal 
commissions  were  to  be  paid,  wouldn't  prove  to  be  quite  as  low  as 
any  other  experience  in  our  country.  The  experience  in  regard 
to  lapse-ratios  of  the  Australian  Mutual  Provident  Society  where 
no  renewal  commissions  have  been  paid,  I  think  since  the  begin- 
ning of  the  company,  certainly  not  for  fifty  years  or  mor§,  has 
been  extremely  favorable. 

Now  in  both  of  those  cases  the  first  year  commission  is  low, 
in  addition  to  there  being  no  renewal  commission  paid. 

I  think  there  is  a  use  which  could  be  made  of  a  joint  experience 
in  regard  to  lapsation,  which  is  occasionally  called  to  the  attention 
of  consultants,  and  I  imagine  other  actuaries  as  well,  and  that  is 
in  determining  the  present  value  of  renewal  commissions,  and  on 
that  account  if  some  joint  experience  of  real  value  could  be  evolved 
I  think  that  would  be  a  good  thing. 
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(author's  review  of  discussion.) 
mr.  a.  t.  maclean: 

I  am  indebted  to  those  gentlemen  who  have  discussed  my  paper 
and  their  remarks  have  been  of  considerable  interest  to  me. 

The  point  which  Mr,  Murphy  raises  as  to  the  division  of  the 
experience  around  the  panic  years,  while  of  significance  with  refer- 
ence to  any  derivation  of  a  general  rate  of  withdrawal,  has  not 
the  same  weight  in  this  particular  case  as  the  purpose  of  the 
investigation  was,  as  the  title  of  the  paper  indicates,  to  obtain  a 
comparative  rate  of  withdrawal.  Presumably  all  the  agencies 
whose  experience  was  combined  in  the  general  figures  shared  alike 
in  the  panic  effects  and  as  far  as  any  comparison  between  these 
agencies  is  concerned,  therefore,  this  factor  is  not  of  particular 
significance. 

Further,  it  is  evident  that  there  has  been  considerable  improve- 
ment in  the  rates  of  withdrawal  during  the  period  investigated 
and  the  second  division  of  the  experience  has  the  advantage  of 
representing  more  or  less  normal  experience.  With  reference  to  the 
adjustment  of  the  mean  duration  to  which  Mr.  Murphy  brought 
attention,  we  made  an  investigation  of  this  point  to  satisfy  our- 
selves that  the  errors  introduced  by  the  assumptions  made  were 
very  small  and  could  be  ignored  for  the  present  purpose. 

"Not-taken"  policies  were  excluded  altogether  from  both  the 
numerator  and  denominator  of  the  "  rate  of  withdrawal "  formula. 
The  other  policies  to  which  Mr.  Murphy  draws  attention  were 
included  in  the  "  Exposed  to  Eisk "  but  not  counted  as  with- 
drawals. 

Mr.  Dawson's  remarks  are  of  considerable  interest  and  I  thiuk 
there  is  a  good  deal  in  what  he  has  said  about  the  agency  system. 
It  so  happens  that  in  one  particular  agency  where  we  have  reason 
to  believe  there  was  a  good  deal  of  so-called  brokerage  business, 
the  rate  of  lapse  in  that  particular  agency  was  considerably  higher 
than  the  average.  This  would  seem  to  bear  out  the  statements 
made  by  Mr.  Dawson. 

I  do  not  believe,  however,  that  any  very  reliable  table  for  valu- 
ation of  an  agency  renewal  interest  could  be  obtained  from  any 
combined  experience  alone,  as  Mr.  Dawson  suggests.  The  value 
of  an  individual  renewal  contract  is  very  much  affected  by  the 
character  of  the  business,  the  agent,  the  locality  and  a  great  many 
other  features.  Whenever  we  are  asked  to  make  such  a  calcula- 
tion we  invariably  take  such  features  into  account  and  the  table 
derived  from  the  individual  company's  experience  would  seem  to 
me  always  preferable  to  that  derived  from  the  experience  of  a 
combination  of  companies.  The  calculation  of  the  individual  re- 
newal interest  will  always  be  more  or  less  of  an  individual  problem. 
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Notes  ox  Problems  of  Small  Pexsion  Funds. 


BY 

JOSEPH  B.   MACLEAN. 


The  general  principles  of  pension  fund  calculations  have  been 
expounded  by  well  known  authorities  and  are  well  understood. 
Briefly  stated,  the  successive  steps  where  the  object  is  to  make  a 
valuation  or  to  calculate  rates  of  contribution  in  a  typical  case, 
involving  large  numbers,  are  as  follows: 

(a.)  Collection  of  data;  including  both  statistics  of  the  member- 
ship of  the  fund  as  at  present  constituted  (including  both  active 
and  pensioned  members)  and  details  of  past  experience  as  to  mor- 
tality, withdrawal,  disability,  etc. ; 

(&)  Formation  of  preliminary  tables  comprising  finally  a  "serv- 
ice table,"  and  a  "  salary  scale  "  and  tables  of  whatever  factors  are 
necessary  to  value  the  contributions  and  benefits; 

(c)  The  classification  and  actual  work  of  valuation  and  tabula- 
tion of  the  results. 

This  standard  procedure  depends,  however,  on  the  availability'  of 
the  necessarv^  data  and,  as  stated,  upon  the  existence  of  sufficient 
numbers,  and  cannot  be  followed  where  these  are  inadequate.  In 
practice,  many  variations  from  type  are  found  and  almost  every 
fund  has  its  own  special  problems.  One  common  source  of  diffi- 
culty lies  in  the  fact  that  very  frequently  the  membership  of  the 
fund  is  too  small  to  provide  a  basis  either  for  tables  for  valuation 
or  for  calculation  of  rates  and  sometimes  too  small  even  to  permit 
the  application  of  valuation  factors  in  the  usual  way  with  any 
expectation  of  producing  results  of  accuracy  or  value.  As  likely 
as  not  the  benefits  are  of  a  complicated  nature, — complications 
being  sometimes  inversely  proportional  to  membership — involv- 
ing disproportionate  trouble  and  expense  if  accurate  valuation 
is  attempted.  In  such  cases  the  more  refined  and  exact  methods 
applicable  to  large  funds  must  be  abandoned  and  methods  involving 
approximation,  sometimes  of  rough  approximation,  must  be  re- 
sorted to. 
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It  has  seemed  to  me  that  it  would  be  of  interest  to  know  how 
actuaries  generally  deal  with  such  cases  and  as  I  have,  on  two  or 
three  occasions  recently,  been  asked  to  make  calculations  in  con- 
nection with  small  funds,  I  venture  to  offer  these  brief  notes  on  the 
procedure  employed,  in  case  they  may  be  of  interest  to  some,  and 
also  in  the  hope  that  they  may  perhaps  induce  others,  who  have  had 
more  experience  and  are  better  qualified  than  I  am,  to  describe  the 
methods  adopted  by  them  in  similar  cases.  It  is  unnecessary  to 
say  that  I  am  quite  alive  to  the  very  rough  nature  of  the  methods 
employed  and  that  I  do  not  by  any  means  put  them  forward  as 
models.  No  doubt  better  methods  will  suggest  themselves  to  other 
actuaries. 

Case  I  was  a  commercial  institution  having  about  one  thousand 
employees.  The  company  desired  to  inaugurate  a  non-contributory 
pension  scheme,  together  with  a  system  of  disabilit)'  and  sickness 
allowances,  and  had  drawn  up  its  own  scheme,  the  question  pro- 
pounded being :  "  How  much  shall  we  pay  out  in  pensions  and 
benefits  in  each  year  for,  say,  the  next  twenty  years  ?  "  The  scheme 
provided  that  sickness  allowances  be  paid  from  current  funds,  so 
they  were,  fortunately,  eliminated.  This,  by  the  way,  seems  a  suit- 
able provision  in  such  cases  and  is  in  line  with  the  usual  practice. 
Most  commercial  corporations  of  any  size  have  some  recognized 
scale  of  payment  during  temporary  disablement  and  consider  such 
payment  as  a  current  expense  to  be  charged  to  salaries,  so  that  it 
seems  unnecessary  to  import  these  payments  into  a  pension  scheme. 

The  details  available  were  given  in  a  schedule  of  employes  tabu- 
lated by  year  of  birth  and  year  of  entry,  with  the  individual  present 
salaries  which  ranged  all  the  way  from  $500  to  almost  $50,000 
annually. 

The  rule  as  regards  amount  of  pension  and  qualification  was 
simple,  viz.,  2  per  cent,  of  the  average  salary  of  the  last  five  years 
of  service  for  each  year  of  service,  pension  to  commence  at  age  70, 
provided  the  employe  had  then  twenty  years  of  service  or  more.  A 
maximum  percentage  of  50  and  a  maximum  pension  of  $5,000,  was 
provided  for  by  the  rules. 

All  employes  who  would  not  have  20  years  service  at  age  70 — 
about  a  dozen  cases — were  excluded  for  special  treatment. 

Two  main  difficulties  were : 
1.  Absence  of  any  experience  or  guidance  as  to  withdrawals. 
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2.  Difficulty  of  framing  any  salary  scale  on  account  of  small  num- 
bers, wide  variations  in  salary  and  doubt  as  to  the  future  course 
of  salaries. 

The  first  of  these  was  dealt  with  by  assuming  no  withdrawals 
other  than  by  death,  and  since  only  employes  ages  50  or  over  could 
affect  the  amount  paid  in  pensions  for  the  next  30  years,  which  was 
the  only  question  involved,  this  assumption  was  probably  more  or 
less  correct.  In  fact  I  think  it  will  generally  be  found  necessary  or 
desirable  in  these  small  funds  to  ignore  the  withdrawal  factor — 
even  though  for  practical  reasons  alone.  There  is  very  little  justi- 
fication for  taking  credit  for  any  reduction  in  liability  or  of  prob- 
able payments  on  this  account  in  a  small  fund,  even  if  it  were 
practicable  to  obtain  suitable  rates  of  withdrawal  or  to  introduce 
the  complications  which  would  necessarily  ensue.  As  the  authori- 
ties point  out,  it  is  very  dangerous  to  apply  withdrawal  rates  not 
derived  from  actual  experience,  which  may  be  widely  different. 
It  will  very  rarely,  if  ever,  occur  in  the  class  of  funds  under  con- 
sideration that  a  sufficient  volume  of  experience  over  a  recent 
period  of  years  is  obtainable,  and  it  has  to  be  borne  in  mind  that 
to  be  of  any  value  such  experience  must  be  recent. 

The  second  difficulty,  namely,  the  scale  of  salaries,  was  dealt  with 
by  making  approximate  calculations  on  two  separate  assumptions: 
first,  that  there  would  be  no  increase  of  salary  at  all,  and  second, 
that  there  would  be  a  flat  annual  increase  of  five  per  cent,  on  all 
salaries.  The  two  sets  of  figures  would  then  give  a  basis  for  ap- 
proximate estimates  based  on  other  rates  of  increase,  and  would  not 
be  too  wide  of  the  mark  in  any  case  where  only  approximate  figures 
were  aimed  at. 

On  account  of  the  small  numbers  involved  it  was  possible  to  tabu- 
late all  employes  aged  50  and  over,  individually  by  attained  age 
and  by  years  of  service  which  would  be  completed  at  age  70.  The 
percentages  of  salary  to  be  received  as  pension,  according  to  the 
rules,  were  inserted  and  the  amounts  of  pension  calculated,  and 
the  totals  for  each  age  then  gave  the  possible  amount  of  annual 
pension  ultimately  payable  in  respect  of  each  group  of  the  same 
attained  age.  In  this  way  it  was  unnecessary  to  eliminate  the  few 
very  large  salaries  for  special  treatment. 

In  calculating  these  "  possible  "  pensions  on  the  second  basis,  i.e., 
of  a  five  per  cent,  annual  increase  in  salaries,  it  was  only  necessary 
to  multiply  the  present  salary  by  the  proper  value  of  (1.05)",  taking 
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care  to  note  any  cases  when  the  pension  payable  would  thus  exceed 
the  maximum  amount  of  $5,{M)0.  The  fact  that  the  pensions  were 
based  on  the  average  salary  of  the  last  five  years  of  service  was 
roughly  allowed  for  by  using  the  factor  (1.05)®^"*  instead  of 
(1.05)^°-*. 

The  next  step  was  to  multiply  the  total  amount  of  *'  possible  pen- 
sions" at  each  attained  age  by  the  factor  ^Q^xPx,  which  was  taken 
from  the  American-Canadian  Ultimate  table.  The  resulting  prod- 
ucts represented  the  "probable"  new  pensions  in  successive  years, 
the  schedule  being  in  the  following  form: 


Age  Attained  (x). 

Total  Pension  at  70 
11  All  Survive. 

-O-iPi- 

Probable  Pen- 

sions  Maturing  i         Year  of 
at  Age  70.             Maturity. 

69 
68 

67 
etc. 

1921 
1922 
1923 
etc. 

Finally  to  obtain  the  actual  total  of  probable  pension  pa^Tnents 
from  year  to  year,  the  convenient  assumption  was  made  that  every 
pensioner  entering  on  pension  at  age  70  would  live  for  the  period 
of  his  expectation,  viz.,  nine  years.  By  preparing  a  schedule  with 
columns  numbered  one  to  twenty  and  entering  each  year's  new 
pensions  incurred  in  the  appropriate  columns  (i.e.,  each  total  en- 
tered nine  times  up  to  those  incurred  in  the  twelfth  year)  the 
totals  of  the  columns  give  the  "probable"  total  payments  each 
year.  This  of  course  is  a  very  rough  and  ready  procedure  but 
greater  refinement  would  probably  not  result  in  figures  very  widely 
different  from  those  and  in  any  case  could  hardly  be  regarded  as  a 
great  improvement.  The  general  effect  is,  evidently,  to  exaggerate 
the  earlier  pa}Tnents  to  each  group  of  new  pensioners  at  age  TO. 
The  disability  benefit  in  the  case  of  this  fund  was  made  to  depend 
on  salary  and  service  and  was  quite  complicated.  It  was,  however, 
limited  to  cases  of  total  disability  happening  before  age  60  and  to 
members  having  at  least  fifteen  years'  service.  These  latter  restric- 
tions excluded  for  the  first  year  all  but  about  one  hundred  employes 
vrith  the  result  that  the  expected  number  of  claims  for  disability 
benefit  for  the  first  year  was  less  than  one  and  the  expected  dis- 
ability annuity  incurred  less  than  $100.  As  only  some  fifteen  or 
twenty  employes  became  qualified  for  disability  benefit  each  year 
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and  these  were  partly  offset  by  numbers  reaching  age  60,  it  was 
evidently  unnecessary  to  make  any  further  calculations  as  to  the 
cost  of  the  benefit. 

One  of  the  lessons  taught  by  experience  in  such  cases  is  to  refrain 
from  embarking  on  elaborate  or  lengthy  calculations  before  having 
decided  that  the  results  will  amount  to  something  worthy  of  notice. 

Case  II  provides  perhaps  a  better  illustration  of  the  type  of  fund 
under  consideration  and  of  the  peculiarities  which  are  sometimes 
met  with.  This  was  a  contributory  scheme  in  connection  with  an 
incorporated  scientific  institution,  having  a  membership  of  less  than 
three  hundred.  A  feature  of  this  fund  was  that  about  twenty 
members,  i.e.,  about  six  or  seven  per  cent,  of  the  total  membership 
were  already  entitled  under  the  rules  to  receive  pensions  but  pre- 
ferred instead  to  continue  active  membership  and  pay  contributions. 
This  condition  was  very  likely  to  continue  since  the  nature  of  the 
occupation  in  most  cases  was  so  congenial  that  there  was  no  desire, 
and  on  the  contrary  great  reluctance,  to  withdraw  from  it.  One  of 
the  active  and  contributing  members  was  well  over  eighty  years 
old.  Investigation  showed  that  theoretically  this  fund  was  in- 
solvent on  a  strict  interpretation  of  its  rules  but  if  actual  conditions 
were  taken  into  account  the  deficit  practically  disappeared,  and  ac- 
cordingly I  recommended,  inter  alia,  a  revision  of  the  rules  which 
would  satisfy  the  apparent  wishes  of  the  members  in  this  respect 
and  at  the  same  time  place  the  fund  on  a  practically  solvent  basis. 

The  main  question  for  solution  was  to  determine  the  financial 
condition  of  the  fund.  The  contributions  and  benefits  were  as 
follows : 

Contributions. — 6  per  cent,  of  salary,  half  from  the  member  and 
half  from  the  employing  corporation. 

Benefits. —  (1)  Pension  at  age  60  or  65  in  the  case  of  males  and 
at  age  55  or  60  in  the  case  of  females,  based  on  "modified  final 
salary"  and  years  of  service.  The  actual  rules  for  pension  were 
exceedingly  complicated,  taking  up  about  four  printed  pages  while 
as  a  matter  of  fact  there  was  only  one  existing  pensioner  (apart 
from  pensions  granted  under  the  disability  rule). 

(3)   A   decreasing  temporary  insurance   commencing  with  the 
pension  and  running  for  10  years,  the  amount  being  100  per  cent, 
of  average  salary  in  the  first  year  following  pension  age  and  de- 
creasing to  10  per  cent,  in  the  tenth. 
6 
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(3)  Disability  pension  after  15  years  service  and  before  age  60 
on  a  similar  elaborate  scale.     There  vrere  two  disability  pensioners, 

(4)  On  death  before  pension  age  a  gratuity  of  25  per  cent,  of 
average  salary  plus  2  per  cent,  for  each  year  of  service. 

(5)  A  similar  benefit  on  disability  during  the  first  15  years  of 
service  and  before  age  60. 

(6)  On  resignation,  etc.,  a  return  of  member's  contributions 
with  3  per  cent,  compound  interest.  The  employer's  contribution 
with  interest,  in  the  case  of  withdrawals  remained  with  the  fund 
and  had  formed  in  the  past  a  fairly  substantial  addition  to  the  con- 
tributions each  year.  As  withdrawal  was  not  taken  account  of  in 
the  estimate  this  was  a  feature  to  be  kept  in  mind  when  considering 
the  general  results. 

The  members  already  entitled  to  take  pensions  were  first  elimi- 
nated and  calculations  made  for  them  separately  on  various  suppo- 
sitions as  to  their  future  choice.  This  was,  of  course,  entirely  a 
matter  of  guesswork,  but  the  various  figures  arrived  at  gave  an 
indication  of  the  extent  of  the  liability  for  such  members  in  round 
figures.  It  was  obviously  not  necessary  to  take  the  rigid  view  that 
all  would  immediately  take  pensions. 

Value  of  Contributions. — Salary  scales  were  constructed  for  both 
male  and  female  members  by  tabulating  the  average  salaries  by  at- 
tained ages  and  making  a  very  free  graduation  so  as  to  secure  a 
series  proceeding  by  definite  steps.  Special  values  of  (/a)^^  (ignor- 
ing withdrawal  factor)  were  then  calculated  at  central  ages  corre- 
sponding to  the  age-groupings  made  (five  in  number)  and  these 
factors  multiplied  by  six  per  cent,  of  the  total  scale  salaries  of  the 
corresponding  groupings.  The  pension  age  varied  with  age  at 
entry  and  length  of  service  so  that  the  tabulation  for  valuation  of 
contributions  had  to  be  made  first  by  grouped  entry  ages.  The 
mean  entry  age  deducted  from  the  mean  attained  age  of  the  group 
gave  the  average  period  of  service  and  thus  fixed  the  pension  age 
and  therefore  the  number  of  future  contributions  payable  for  the 
group.  The  whole  of  the  valuation  of  contributions  is  shown  in  the 
following  schedule: 


(1) 

Grouped 
Entry 
Ages. 

(2) 

Mean 
Entry 
Age. 

(3) 

Mean 

Attained 

Age. 

(4) 

Number 

of 
Members. 

(5) 

6%  Scale 
Salary. 

(6) 

Years 
Payable. 

(7) 
(4)X(5). 

(8) 
Factor. 

(9) 

Value  of 
Contri- 
butions 

(7)  X  (S). 
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Valuation  of  Benefits. — The  foregoing  description  of  the  valua- 
tion of  contributions  gives  an  indication  of  the  general  method  of 
procedure. 

Similar  methods  were  followed  in  estimating  the  value  of  future 
pensions.  The  same  age  groupings  were  used  yielding  mean  ages 
at  entry  and  average  periods  of  service.  An  examination  of  the 
pension  rules  then  showed  the  appropriate  percent-age  of  scale  salary 
at  pension  age  to  be  paid  as  pension,  and  the  totals  of  each  age 
group  were  multiplied  by  the  appropriate  deferred  annuity  factor 
from  the  mortality  table  selected. 

By  adhering  to  the  same  mean  ages  and  scale  salaries,  the  cal- 
culation of  appropriate  factors  for  each  group  for  the  additional 
benefit  due  to  the  decreasing  insurance  feature  was  quite  simple. 

Thus  if  X  is  the  central  attained  age  of  a  group,  y  the  assumed 
pension  age  for  that  group,  *S^  the  average  salary  for  the  total 
period  of  service,  according  to  scale,  and  n  the  number  of  members 
in  the  group,  the  value  is 

Q'    My  —  -^{Ry^i  —  Ry+n) 
""^^  D. 

For  the  benefit  on  death  before  pension  age  a  constant  average 
amount  payable  was  obtained  by  examining  the  possible  range  of 
values  at  different  ages  and  durations  and  by  ascertaining  the  sums 
which  would  be  payable  at  various  attained  ages  according  to  the 
rules  in  event  of  immediate  death,  and  these  were  then  valued  in 

XT    ]tf 

total  at  central  ages  by  the  factor  ^   ""     '   ^  where  y  is  the  assumed 

pension  age  and  x  the  central  present  attained  age  of  the  group. 

For  the  disability  benefits  a  division  was  made  of  those  having 
less  than  fifteen  years'  service  and  those  having  fifteen  or  more.  In 
each  case  an  average  present  attained  age  and  an  average  period  of 
service  were  calculated.  For  the  former  class  an  average  benefit 
payable  on  disabilit}'  was  determined  in  the  same  way  as  for  the 

death  benefit  and  valued  by  the  factor  —  •^"^" ,  n  being  the 

period  still  required  for  completion  of  fifteen  years^  service.  The 
remainder  of  the  benefit  after  such  completion,  and  the  entire  bene- 
fit for  those  having  already  completed  fifteen  years'  service  were 
valued  by  the  appropriate  deferred  and  immediate  factors  in  a 
single  group  for  each  case  on  similar  assumptions  of  an  average 
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disability  pension  derived  by  examination  of  the  provisions  of  the 
rules. 

These  methods  can,  of  course,  give  only  a  verj'  rough  idea  of 
the  value  of  the  liability,  but  taking  account  of  the  small  numbers 
involved  and  the  wide  variation  in  possible  benefits  no  greater 
accuracy  could  be  looked  for  and  any  figures,  no  matter  how  pro- 
duced, could  only  be  regarded  as  a  general  indication. 

Speaking  generally,  such  very  small  funds  are  undesirable  and 
dangerous  unless  backed  by  some  substantial  guarantee  and  it 
would  usually  be  better  to  make  provision  elsewhere  for  the 
various  contingencies.  WTiere  the  fund  is  in  connection  with  a 
commercial  institution  of  moderate  size  it  is  probably  better  to  have 
a  non-contributory  scheme  under  the  entire  control  of  the  employer, 
the  benefits  under  which  are  not  guaranteed  and  are  simply  to  be 
regarded  as  part  of  the  compensation  for  service  or  else  to  provide 
some  simple  system  of  deferred  annuity  benefit  through  the  medium 
of  an  insurance  company.  Death  and  disability  benefits  can  be 
taken  care  of  in  the  same  way. 


Abstract  of  Discussion  of  Precedixg  Papee. 

(WEITTEN    DISCUSSION.) 
MR.    D.    A.    walker: 

Mr.  Maclean  in  his  paper  has  brought  up  for  discussion  a  subject 
which  for  at  least  several  years  has  had  a  great  deal  of  attention  by 
the  management  of  industrial,  commercial,  and  financial  concerns 
in  this  country.  No  doubt  a  gi'eat  many  pension  schemes  have 
been  in  operation  for  a  number  of  years  without  any  actuarial  ad- 
vice having  heretofore  been  sought  but  there  is  a  desire  on  the  ]>art 
of  employers  at  the  present  time  to  become  better  acquainted  with 
the  future  obligations  which  may  be  incurred  under  these  schemes 
and  there  is  also  a  good  deal  of  investigation  being  made  in  regard 
to  the  establishment  of  some  form  of  pension  protection  by  con- 
cerns hitherto  without  any  definite  plan.  Eecent  industrial  and 
economic  conditions  have  no  doubt  had  considerable  effect  in  stimu- 
lating interest  in  this  subject  on  the  part  of  employers,  and  the 
rapid  increase  in  the  number  of  persons  employed  by  some  corpora- 
tions as  well  as  the  dislocation  of  normal  wage  and  salary  scales 
has  caused  uneasiness  as  to  the  effect  of  these  factors  on  the  pension 
funds  already  in  operation.  Life  insurance  companies  writing 
group  insurance  have  had  a  good  many  pension  problems  thrust 
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upon  them  as  pension  advice  is  one  of  the  types  of  service  which 
group  prospects  and  patrons  feel  that  they  are  entitled  to  receive. 

The  author  of  the  paper  has  recounted  the  successive  steps  to  be 
taken  in  establishing  an  actuarial  basis  for  a  collective  pension  fund. 
""J'he  details  of  past  experience  as  to  mortality,  vt^ithdrawal  and  dis- 
ability, however,  can  seldom  be  obtained  and  if  any  calculation  is 
to  be  made  at  all  recourse  must  be  had  to  published  statistics  as 
nearly  similar  in  character  as  possible.  In  the  case  of  a  non-con- 
tributory plan  this  use  of  extraneous  statistics  is  perhaps  not  so 
objectionable  because  deficits  showing  up  at  the  time  of  a  valuation 
can  be  taken  care  of  by  increasing  the  contribution  to  the  fund,  but 
in  a  good  many  contributory  funds  it  may  be  a  difficult  matter  to 
take  care  of  a  deficit  as  increases  in  the  contributions  are  likely  to 
cause  annoyance  and  distrust  on  the  part  of  the  individual.  For 
this  reason  and  also  in  order  to  avoid  introducing  an  additional 
uncertainty  by  basing  contributions  upon  a  standard  salary  scale 
instead  of  upon  the  actual  salary  from  year  to  year  of  the  individual, 
I  think  anyone  who  has  had  very  many  calculations  to  make  in  con- 
nection with  small  contributory  schemes  is  forced  to  the  conclusion 
that  an  individual  contractual  savings  plan  is  undoubtedly  the  best 
and  likely  to  be  most  appreciated  by  the  individual  member.  It  is 
m-y  belief  that  the  future  development  will  be  along  this  line  and 
may  result  in  the  purchase  by  the  employer  of  some  form  of  de- 
ferred annuities  upon  each  employee's  life,  the  amounts  of  these 
annuities  to  vary  according  to  the  actual  salar}^,  and  the  employee 
and  the  employer  each  to  pay  a  certain  percentage  of  the  cost. 

Eeferring  now  to  Case  I,  which  is  quite  a  common  type  of  calcu- 
lation, there  are  several  points  which  should  perhaps  be  commented 
upon.  I  think  we  will  agree  with  Mr.  Maclean  that  without  likeli- 
hood of  producing  any  great  error,  the  rate  of  withdrawal  between 
ages  50  and  70  may  be  ignored.  This  would  possibly  have  the 
effect  of  making  the  estimated  pension  payments  slightly  too  high 
but  for  psychological  reasons  one's  reputation  is  not  quite  so  likely 
to  suffer  by  making  an  overestimate  in  a  case  of  this  kind  as  by 
making  an  underestimate. 

With  respect  to  the  question  of  salary  increases  I  think  that 
the  author's  upper  limit  of  (1.05)  ^^'^  times  the  present  salary  is  a 
much  higher  limit  than  needed.  This  would  provide  for  average 
salaries  at  age  70  of  2.407  times  the  salaries  at  age  50.  The  fol- 
lowing figures  illustrate  the  relative  average  salaries  for  ages  50,  55, 
GO,  65  and  70  in  several  occupations,  these  ratios  having  been  com- 
puted from  the  actual  salaries  being  paid  within  the  past  year  or 
two  by  several  quite  large  organizations.  Notwithstanding  the  fact 
that  the  average  salaries  employed  in  constructing  this  schedule 
represent,  at  different  ages,  salaries  of  different  groups  of  individ- 
uals, it  would  appear  as  though  the  upper  limit  need  not  be  such  as 
to  produce  an  average  salary  above  age  50  much  larger  than  that  at 
50  unless  the  upward  wage  and  salary  trend  of  the  last  year  or  two 
should  continue  for  a  very  long  period. 
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Percentage  Ratios  of  Average  Salaries  at  Various  Ages, 


Same  Financial 

Central  Age  of 
Quinquennial  Age 

Clergy  of 
Large  De- 

Board of 
Education 

Two 
Industrial 

Financial 

Concern  Exclud- 
ing Portions  of 
Eight  Officers' 

Group. 

nomination. 

Employees. 

Companies. 

Salaries  In  Ex- 
cess of  35,000. 

50 

100 

100 

100 

100 

100 

55 

97.3 

103.9 

99.3 

74.4 

90.4 

60 

95.2 

112.7 

99.1 

64.7 

77.8 

65 

85.1 

94.7 

86.8 

113.8  (D* 

175.5  (D* 

70 

102.7(115)* 

68.3  (15)* 

84.6  (2)* 

— 

— 

Number  of  em- 

ployees be- 

tween   ages   48 

and  72  inclusive 

2,089 

402 

50 

38 1 

38t 

*  Figures  in  parentheses  represent  the  numbers  of  persons  in  the  respec- 
tive age-groups. 

I  Average  salaries  at  ages  shown  only  were  employed  in  this  case.  In  the 
other  concerns  the  average  salaries  were  obtained  from  quinquennial  age 
groups. 


Mr.  Maclean  has  assumed  that  each  person  pensioned  at  age  70 
would  draw  his  pension  during  the  expectation  of  life,  that  is  ap- 
proximately nine  years.  If  for  the  present  we  leave  out  of  account 
those  persons  who  may  already  be  70  or  over,  it  would  seem  as 
though  this  assumption  would  give  results  rather  wide  of  the  mark 
where  the  number  of  pensioners  was  large  enough  to  make  the  prin- 
ciple of  averages  at  all  applicable.  A  table  similar  to  the  one  out- 
lined below  can  very  readily  be  prepared  on  the  basis  of  say  $1,000 
aggregate  initial  pension  payments  at  age  70  by  simply  multiplying 
1000  hy  the  successive  survival  probabilities  p-;o,  Pti,  etc.  This 
same  series  of  percentage  ratios  may  then  be  applied  successively  to 
the  pension  payments  expected  to  be  made  for  the  first  time  in 
1920,  1921,  1922,  etc.,  respectively.  By  summing  up  these  calen- 
dar year  columns  we  obtain  the  probable  future  pension  require- 
ments for  the  desired  number  of  years.  It  will  be  noticed  that  by 
employing  the  expectation  of  life  the  expected  payments  would  be 
increasingly  too  great  and  in  1928  would  be  135  per  cent,  of  those 
produced  by  using  the  yearly  probabilities.  From  this  point  on  the 
expectation  method  figures  approach  the  others  until  they  are  very 
nearly  identical  after  twenty  years.  Mr.  Maclean  does  not  state 
whether  he  made  any  provision  for  persons  already  aged  70  or  more 
at  the  inauguration  of  the  scheme  and  it  would  depend  on  how 
these  cases  were  treated  whether  the  error  involved  in  the  early 
years  by  use  of  the  expectation  method  was  anything  like  as  much 
as  indicated  by  the  table. 


DISCUSSION. 
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Case  II  presents  an  entirely  different  problem  from  Case  I  as  it 
was  required  to  determine  whether  the  assets  in  hand  were  sufficient 
to  cover  the  accrued  liabilities.  The  outstanding  features  of  this 
case  are  the  small  numbers  of  persons  involved  with  different  re- 
tiring ages  for  male  and  female,  the  elaborate  nature  of  the  benefits, 
and  the  fact  that  a  great  proportion  of  those  becoming  entitled  to 
pensions  preferred  to  remain  on  the  payroll  and  continue  paying 
contributions  rather  than  retire  on  pension.  In  order  to  make  a 
detailed  and  complete  valuation  it  would  seem  to  be  necessary  to 
prepare  separate  salary  scales  and  separate  service  tables  for  males 
and  females  and  separate  service  tables  for  each  pension  age,  that 
ii,  60  ,and  65  for  males  and  50  and  55  for  females,  this  latter  being 
due  to  the  limitation  allowing  only  those  with  a  certain  minimum 
period  of  service  to  retire  at  the  earlier  pension  age.  Before  em- 
barking on  too  elaborate  a  method  it  would  be  well  in  cases  of  this 
kind  to  find  out  whether  the  compensation  will  be  sufficient  reward 
for  the  effort  and  whether  you  will  likely  be  called  upon  for  period- 
ical valuations.  Several  years  ago  I  determined  the  contributions 
and  made  a  valuation  of  the  accrued  liabilities  for  the  pension  fund 
of  a  bank  with  about  three  hundred  employees.  In  this  case  the 
tables  were  worked  out  in  detail  for  each  age  and  were  found  very 
useful  two  years  later  when  the  bank  called  for  another  valuation, 
the  number  of  employees  in  the  meantime  having  increased  to  over 
six  hundred.  In  the  case  in  question,  however,  I  think  Mr.  Maclean 
has  employed  an  approximate  method  which  should  give  pretty  re- 
liable results.  In  fact  on  account  of  the  uncertainty  as  to  the  time 
of  actual  retirement  a  more  elaborate  method  was  not  justified. 
There  is  however  one  feature  about  this  which  is  perhaps  worth 
mentioning  and  that  is  that  on  account  of  the  high  wages  and 
salaries  being  paid  at  the  present  time  due  to  economic  conditions 
and  scarcity  of  labor  combined  with  the  high  cost  of  living,  while 
there  has  not  generally  been  a  corresponding  increase  in  pensions, 
there  is  no  doubt  a  strong  tendency  for  persons  entitled  to  pen- 
sions to  continue  on  the  payroll  in  preference  to  retiring  on  pension. 
Temporarily  this  relieves  strain  on  the  pension  fund  but  this  con- 
dition may  not  persist  for  more  than  a  year  or  two  so  that  in 
making  a  valuation  at  the  present  time  too  much  weight  should  not 
be  attached  to  this  fact  because  by  the  time  those  persons  now 
active,  and  not  having  yet  reached  the  retiring  age,  do  reach  such 
age  conditions  may  have  materially  changed. 

MR.  L.  K.  file: 

Mr.  Maclean  has  introduced  a  subject  which  presents  many 
troublesome  questions  for  settlement  by  the  actuary  who  is  consulted 
in  the  establishment  of  such  funds,  or  in  their  subsequent  valuation. 
As  he  has  stated,  in  calculations  in  connection  with  small  pension 
funds,  it  is  usually  found  that  refinement  of  calculation  is  very 
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djfficult  of  attainment,  owing  to  the  lack  of  the  necessary  data,  but 
even  if  one  had  at  his  disposal  reliable  experience  derived  from  the 
past  history  of  the  class  of  fund  under  consideration,  there  would 
nevertheless  be  great  uncertainty  as  to  how  closely  subsequent  ex- 
perience would  follow  the  assumptions  upon  which  the  calculations 
are  based,  owing  to  the  fact  that  the  numbers  involved  are  usually 
small.  Accordingly  it  has  been  found  necessary  in  many  cases  to 
adopt  approximate  methods  of  dealing  with  these  funds,  and  Mr. 
Maclean's  paper  is  a  very  welcome  one^  in  that  it  brings  up  for  dis- 
cussion the  difficulties  that  are  met  with  in  the  treatment  of  these 
funds,  and  the  practical  solutions  that  have  been  arrived  at  in  cases 
in  his  own  experience.  Perhaps  in  no  phase  of  actual  work  is  the 
individual  judgment  of  the  actuary  called  into  play  more  than  in 
the  solution  of  the  various  problems  relating  to  small  pension  funds. 
It  is  not  too  much  to  say  that  the  soundness  of  such  judgment  is 
of  far  greater  importance  than  refinement  of  calculation. 

At  the  present  time  most  contributory  pension  funds  provide  for 
contributions  both  from  the  members  and  from  the  employing  cor- 
poration, and  the  contributions  are  usually  on  the  basis  of  a  fixed 
percentage  of  salary.  There  is  usually  also  some  provision  for 
limiting  the  amount  of  the  contributions  and  the  amount  of  the 
pensions  in  the  case  of  the  higher  salaries.  This  method  of  de- 
termining contributions,  convenient  though  it  is,  leads,  however,  to 
undesirable  inequality  of  treatment.  If  all  members  of  the  fund 
entered  at  the  same  age,  advanced  in  salary  at  the  same  rate,  and 
arrived  at  pension  age  with  the  same  salary,  they  would  all  be  on 
the  same  footing,  would  have  contributed  the  same  amount,  and 
would  all  receive  the  same  pension.  In  actual  practice,  however, 
this  does  not  occur.  Some  employees  will  advance  more  rapidly 
than  others,  and  in  many  cases  the  advancement  may  be  greatest  in 
the  later  years  of  service.  If  the  pension  is  based  on  the  average 
salar}'-  of  the  last  few  years  of  service,  or  even  of  the  average  salary 
since  commencement,  then  those  members  who  are  in  receipt  of 
the  higher  salaries  receive  greater  pensions  in  proportion  to  their 
contributions  than  do  those  members  whose  salaries  are  relatively 
lower.  In  funds  wholly  contributory  in  nature,  this  injustice  is 
indefensible,  but  in  funds  where  contributions  are  also  made  by  the 
employer  it  has  been  argued  that  there  is  no  hardship  in  this  condi- 
tion, since  in  any  case  the  member  is  receiving  a  larger  pension  than 
his  own  contributions  would  purchase,  and  if  the  emplo3'er  desires 
a  greater  proportion  of  his  contribution  to  be  applied  in  the  case  of 
the  higher  salaried  man  than  in  the  case  of  the  lower  salaried  man, 
that  it  is  his  right  to  so  decide.  It  is  maintained  that  his  contribu- 
tions may  be  expressed  as  a  percentage  of  each  individual  salary, 
but  it  is  argued  that  this  is  merely  a  convenient  way  of  expressing 
the  fact,  and  there  is  no  reason  for  requiring  the  contributions 
actually  to  be  applied  in  that  manner.  To  me  this  argument  has 
always  appeared  to  be  a  weak  one,  as  in  common  justice,  it  is  hard 
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to  understand  why  the  member  who  has  always  received  smaller 
returns  while  on  the  pay  roll  should  not  get  at  least  equal  treat- 
ment with  his  more  highly  paid  brethren  in  the  matter  of  pension. 
This  condition  is  not  an  easy  one  to  remedy,  and  it  would  appear 
as  though  a  radical  change  in  the  constitution  of  such  funds  will  be 
necessary  before  this  problem  can  be  completely  solved.  One  would 
think,  however,  that  this  injustice  might  be  eliminated  entirely 
under  a  scheme  individualistic  in  nature,  and  there  is  a  welcome 
sign  that  this  is  being  recognized  in  the  fact  that  there  is  a  ten- 
dency these  days  to  develop  schemes  on  individualistic  lines.  Such 
schemes  have  the  advantage  that  they  are  applicable  equally  well 
to  small  funds  as  well  as  large  ones,  and  are  not  subject  to  the  same 
disturbing  influences  as  are  the  ordinary  schemes. 

After  all,  the  outstanding  benefit  in  all  pension  schemes  is  the 
pension  to  be  obtained  on  retirement  at  the  pension  age,  and  hence 
this  feature  shovdd  have  consideration  in  priority  of  all  others. 
Under  a  fund  where  each  individual's  contributions  to  the  fund  are 
kept  separate  and  accumulated  from  year  to  year,  with  or  without 
the  benefit  of  survivorship  as  regards  the  employer's  contributions, 
a  sum  would  be  provided  that  would  at  the  pension  age  procure  the 
desired  pension,  and  as  this  is  the  main  benefit,  the  minor  benefits 
could  be  made  to  conform  to  this  type  of  scheme.  There  is  under 
this  plan  no  suggestion  that  any  class  of  contributors  are  benefited 
at  the  expense  of  any  other  class.  Each  case  stands  by  itself,  and  is 
self-supporting. 

A  condition  that  oftentimes  causes  a  great  deal  of  trouble  in 
small  pension  funds  arises  from  the  mortality  experience  of  the 
members  who  have  entered  upon  pensions.  There  is  no  reason  for 
believing,  of  course,  that  the  mortality  amongst  pensioners  will  be 
any  better,  if  it  is  as  good,  as  that  of  those  who  have  not  yet  reached 
pension  age,  but  trouble  probably  arises  from  the  fact  that  in  the 
small  pension  funds  the  number  drawing  pensions  at  any  time  is 
small,  and  consequently  the  law  of  average  has  small  opportunity 
to  function.  The  writer  has  in  mind  one  fund  in  particular  which 
is  wholly  contributory  in  nature,  under  which  during  the  last  two 
or  three  years  repeated  valuations  have  shown  a  loss  from  the  fact 
that  the  mortality  amongst  the  pensioners  has  been  extraordinarily 
low.  This  problem  of  dealing  with  small  numbers  could  perhaps 
be  solved  if  the  capitalized  value  of  the  pension  were  applied  at 
pension  age  to  purchase  an  annuity  in  a  life  insurance  company. 
There  are  several  objections  to  this  course,  however.  One  is  that 
the  terms  granted  by  the  insurance  company  would  probably  not  be 
as  favorable,  and  furthermore  there  would  be  natural  hesitancy  on 
the  part  of  the  actuary  to  recommend  such  a  course,  lest  his  own 
action  might  not  seem  entirely  disinterested. 

In  connection  with  the  whole  problem  of  small  pension  funds  the 
suggestion  is  offered  in  Mr.  Maclean's  paper  that  they  might  well 
be  dealt  with  by  purchasing  deferred  annuities  in  life  insurance 
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companies.  It  should  be  remembered,  however,  that  many  of  these 
funds  have  their  monej^s  invested  to  yield  a  comparatively  high  rate 
of  interest,  and  by  having  the  matter  dealt  with  through  an  insur- 
ance company  it  would  be  dealt  with  on  a  lower  interest  basis,  so 
that  they  feel  that  they  would  suffer  financially  by  such  an  arrange- 
ment. There  is  furthermore  the  general  disinclination  on  the  part 
of  those  entrusted  with  the  management  of  these  funds  to  allow 
control  to  pass  out  of  their  hands  entirely,  and  would  be  the  prac- 
tical outcome  if  the  matter  were  dealt  with  in  the  way  suggested, 

Mr.  Maclean  has  called  attention  to  the  fact  that  each  fund 
should  be  dealt  with  on  the  basis  of  its  own  past  experience,  and 
that  the  experience  of  other  funds  of  a  similar  nature  and  composed 
of  a  similar  status  of  employee  does  not  necessarily  furnish  a  re- 
liable basis  for  trustworthy  calculations.  In  no  factor  is  this  more 
true  than  in  regard  to  the  question  of  withdrawals.  There  are  so 
many  influences  that  affect  the  rate  of  withdrawal  that  in  manv 
cases  the  only  safe  course  would  appear  to  be  to  ignore  withdrawals 
altogether,  unless  the  actual  experience  of  the  fund  in  question  can 
be  obtained.  Even  then  full  allowance  must  be  made  for  any  prob- 
able change  in  this  rate  due  to  new  influences  such,  for  example,  as 
the  establishment  of  a  pension  scheme,  or  of  the  granting  of  addi- 
tional benefits,  since  these  may  have  such  an  appeal  to  the  members 
that  the  subsequent  withdrawal  rate  may  be  considerably  modified. 
As  an  example  of  this  sensitiveness  of  the  withdrawal  rate  to  such 
influences,  the  following  rates  of  withdrawal  are  submitted,  based 
upon  the  actual  experience  of  a  large  financial  institution,  which 
consulted  me  in  1910  and  again  in  1920  in  regard  to  the  condition 
of  their  pension  fund.  Prior  to  1910  their  fund  provided  the  fol- 
lowing benefits  to  their  employees  (no  benefit  of  any  character  being 
gTanted  on  withdrawal)  : 

1.  Death  benefit  commencing  at  $100  and  increasing  by  $50  per 

annum  for  each  year  of  service  up  to  maximum  of  $1,000. 

2.  Pension  at  age  60  of  one-fiftieth  of  average  salary  of  previous 

ten  years  for  each  year  of  service  up  to  but  not  exceeding  35 
years  service. 

3.  Pension  on  retirement  from  ill  health  prior  to  age  60. 

The  fund  is  contributory,  and  its  solvency  is  practically  guaran- 
teed by  the  corporation.  At  that  time  there  was  added  an  addi- 
tional benefit,  consisting  of  the  pension  to  the  member's  widow  of 
an  amount  equal  to  one-half  the  pension  he,  himself,  was  receiving, 
or  would  have  received  had  he  been  on  pension  at  the  date  liis  death 
occurred.  This  pension  was  to  be  payable  to  his  widow  until  death 
or  re-marriage,  and  was  to  be  continued  to  his  children  until  the 
youngest  reached  age  18.  As  a  result  of  the  calculations  made  at 
that  time  the  extra  cost  was  provided  for  partly  by  increased  con- 
tributions from  the  staff,  and  partly  by  increased  contributions  from 
the  corporation. 

In  connection  with  these  calculations  at  that  time  the  rate  of 
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withdrawal  for  the  years  1905  to  1909  inclusive^ were  extracted  from 
cctual  experience  and  was  made  use  of  in  the  calculations.  In 
valuing  the  fund  again  in  1920  the  rate  of  withdrawal  was  again 
deduced,  but  in  so  doing  it  was  necessary  to  exclude  the  experience 
of  the  years  1915  to  1919  inclusive,  because  these  were  years  of 
war,  and  it  was  not  practicable  to  distinguish  the  withdrawals  for 
ordinary  causes  from  those  due  to  enlistment  or  draft.  Conse- 
quently it  was  necessary  to  fall  back  on  the  experience  of  the  years 
1910  to  1914  inclusive.  The  following  table  shows  the  rate  at  every 
fifth  age  for  the  two  periods  in  question : 

Ungraduated  Rates  of  Withdrawal. 

Attained  Years  Years 

Age.  1905-9.  1910-4. 

20  .048 

25  065  .107 

30  090  .052 

35  036  .033 

40  044  .021 

45  037  .022 

50  019  .005 

55  008  .000 

In  passing  it  might  be  stated  that  there  appeared  no  satisfactory 
explanation  of  the  low  rate  at  age  25  in  the  first  column. 

The  natural  inference  from  the  figures  here  shown  is  that  the  re- 
duction in  the  rate  of  withdrawal  was  in  a  great  part  due  to  the 
increased  benefits  granted  in  1910,  but  one  can  never  be  sure  ef 
this  as  there  are  always  other  factors  operating  whose  influence 
may  have  affected  the  ratios  in  question. 

A  little  further  light  may  be  thrown  on  this  question  by  the  ex- 
perience of  an  exactly  similar  financial  institution,  operating  under 
practically  the  same  conditions,  which  has  no  pension  scheme,  but 
v/hich  was  desirous  of  establishing  one.  In  deducing  their  rate  of 
withdrawal  the  experience  of  the  years  1909  to  1914  was  utilized, 
and  the  following  rates  were  obtained,  the  results  as  before  being 
shown  only  for  quinquennial  ages : 

Years 
Age.  1909-13. 

20  179 

25  110 

30  047 

35  034 

40  027 

45  028 

50  030 

55  002 
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It  might  have  been  expected  that  the  effect  of  not  having  a  pen- 
sion fund  in  the  case  last  mentioned  "would  have  led  to  very  much 
higher  withdrawal  rates,  but  this  does  not  seem  to  have  been  the 
ease,  except  at  the  youngest  age.  I  might  state  that  in  both  insti- 
tutions above  referred  to  the  great  majority  of  the  employees  enter 
at  ages  20  or  under,  and  so  the  rates  brought  out  at  attained  ages 
are  also  practically  rates  according  to  duration  of  employment. 
The  results  make  it  evident  that  careful  judgment  should  be  exer- 
cised in  dealing  with  withdrawal  rates,  but  they  .also  show  that  the 
rate  is  of  such  magnitude  that  it  would  have  an  important  influence 
on  the  result  of  the  calculations.  It  would  appear,  therefore,  that 
the  use  of  this  rate  is  not  only  justifiable,  but  in  many  cases  even 
imperative,  especially  in  'those  funds  where  the  actual  experience 
of  the  fund  in  question  can  be  secured.  It  should  always  be  re- 
membered that  there  is  no  virtue  in  being  needlessly  safe.  We 
should  always  aim  to  maintain  a  reasonable  margin  of  safety,  but 
those  who  consult  us  have  the  right  to  expect  that  they  shall  not  be 
required  to  bear  a  greater  burden  than  is  necessary  for  the  end  in 
view.  In  any  case  as  it  is  advisable  to  have  such  funds  valued  at 
least  once  every  five  years,  any  deviations  from  solvency  should  be 
discovered  early,  and  corresponding  adjustments  could  be  made 
where  necessary. 

(oral  discussion.) 

mr.  miles  m.  dawson: 

One  point  has  occurred  to  me,  Mr.  President,  during  the  reading 
of  the  last  criticism,  and  that  is,  I  think  it  would  be  found  pretty 
difficult  in  .a  plan  of  contributions  by  the  employee,  or  joint  con- 
tributions by  the  employer  and  employee,  to  accomplish  two  things 
ai  the  same  time — one  to  fix  the  amount  of  the  contributions  defin- 
itely and  the  other  to  fix  the  proportion  of  the  pension  definitely. 
I  think  this  would  be  true,  even  if  it  were  a  pure  savings  bank 
proposition  until  the  time  when  the  pension  came  to  be  payable, 
because,  except  in  the  case  where  the  wage  or  salary  did  not  change 
through  the  entire  period,  which  of  course  would  be  a  very  simple 
proposition,  one  would  have  to  depend  upon  some  assumption  con- 
cerning increase  of  salary,  and  particularly  in  cases  where  wages  or 
salaries  were  very  markedly  increased  toward  the  end  of  the  term, 
the  original  estimate  as  to  what  proportion  of  pension  would  be 
paid  would  certainly  fail  to  pan  out.  Wherever  a  virtually  purely 
savings  bank  plan  is  employed,  I  think  about  all  that  can  be  done  is 
to  make  an  estimate  which  should  be  understood  to  be  only  more  or 
less  reliable,  concerning  the  proportion  of  pension  that  could  be 
paid  at  the  end  of  the  term. 

There  is  one  other  thing  that  occurred  to  me  in  connection  with 
the  same  discussion,  and  that  is  that  there  is  quite  a  little  peril 
connected  with  the  proposition  which  is  often  put  forward  (and  I 
have  put  it  forward  myself)  that  under  a  contributory  plan,  if  the 
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employer  contributes,  it  doesn't  so  very  much  matter  whether  bene- 
fits are  proportionate  to  employees'  contributions,  since  the  employee 
is  going  to  receive  more  than  the  equivalent  of  his  own  contribu- 
tions. The  actuary  ought  to  look  into  that  matter  with  some  care. 
I  have  known  cases  where,  instead  of  its  transpiring  that  the  em- 
ployer was  making  a  larger  proportionate  contribution  for  his  oldest 
and  most  valued  employees,  precisely  the  contrary  was  the  case  and 
in  point  of  fact  the  most  valued  and  oldest  employees  would  have 
paid  for  their  pensions  and  possibly  a  little  more,  while  those  who 
retired  after  short  terms  of  service,  would  have  received  the  benefit 
of  the  largest  contribution  by  the  employer. 

(author's  review  of  discussion.) 
mr,  j.  b.  maclean: 

I  want  to  thank  those  gentlemen  who  have  spoken,  for  their  very 
interesting  and  valuable  additions  to  the  paper.  Mr.  Walker  criti- 
cised the  use  of  the  five  per  cent,  increase  in  salary,  but  that  was 
not  intended  as  an  estimate  of  the  probable  increase  in  salary  but 
merely  as  furnishing  a  basis  of  comparison  with  the  constant  salary 
basis.     There  was  no  way  available  of  estimating  future  salaries. 

He  .also  says  that  the  use  of  the  expectation  of  life  for  estimating 
the  years  during  which  the  pensions  would  actually  be  payable 
would  give  a  large  error  if  large  numbers  were  involved.  That  is 
quite  true.  As  a  matter  of  fact,  the  number  of  annuitants  ready 
to  receive  pensions  at  the  inauguration  of  this  scheme  was  only 
three,  and  I  think  all  the  other  numbers  were  about  on  the  same 
basis. 

I  think  Mr.  File's  remarks  deserve  emphasis  where  he  speaks 
about  the  importance  of  the  pension  element  of  the  pension  scheme. 
I  am  sure  a  good  many  of  us  find  that  the  members  of  these  funds 
attach  a  great  deal  of  importance  to  all  the  so-called  "fancy" 
benefits,  and  I  think  whenever  opportunity  presents  itself  they 
ought  to  be  impressed  with  the  fact  that  these  extra  benefits  can 
only  be  had  at  the  expense  of  the  main  benefit  which  is  the  pension 
itself,  and  if  they  realize  what  that  means  they  may  be  more  agree- 
able to  relinquish  other  features. 

Mr.  File  also  referred  to  the  suggestion  that  some  of  these  com- 
mercial institutions,  etc.,  ought  to  make  more  use  of  the  insurance 
companies,  and  he  gives  as  an  objection  to  that  the  high  rate  of 
interest  which  some  of  these  firms  make  on  their  funds.  It  seems 
to  me  that  the  security  and  eSiciency  of  management  which  a  com- 
mercial institution  gets  by  making  use  of  an  established  organiza- 
tion far  more  than  offsets  any  slight  advantage  they  would  have 
from  running  a  scheme  of  their  own  and  making  a  high  rate  of 
interest. 
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A  Method  of  Valuing  Bonds  of  a  Life  Insueance 

Company. 
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J.   BURNETT  GIBB. 

The  subject  of  bond  depreciation  during  the  past  few  years  has 
become  one  of  great  importance  to  many  companies.  The  Insur- 
ance Commissioners  during  this  period  have  allowed  those  com- 
panies which  have  not  adopted  amortization  to  use  an  average 
method  of  valuation  which  undoubtedly  served  a  very  useful  pur- 
pose but  which  it  would  be  impossible  to  employ  continuously  in  the 
future.  This  leaves  for  a  permanent  basis  the  alternatives  of  mar- 
ket values  or  amortization.  A  majority  of  the  states,  by  statute 
or  by  rulings,  allow  amortization,  while  the  New  York  statute  pre- 
scribes that  it  shall  be  used  as  a  maximum  standard.  Statutes  are 
also  in  force  in  Pennsylvania,  Maryland,  New  Jersey,  Massachu- 
setts, Maine,  Wisconsin,  Connecticut,  Minnesota,  California  and 
Oregon.  The  wording  of  these  statutes  is  very  similar  and  the  New 
York  statute  may  be  taken  as  typical.     This  reads  as  follows : 

"  All  bonds  or  other  evidences  of  debt  held  by  any  life  insurance 
corporation  authorized  to  do  business  in  this  state  shall,  if  amply 
secured  and  if  not  in  default  as  to  principal  or  interest,  be  valued 
as  follows :  if  purchased  at  par,  at  the  par  value ;  if  purchased  above 
or  below  par,  on  the  basis  of  the  purchase  price  adjusted  so  as  to 
bring  the  value  to  par  at  maturity  and  so  as  to  yield  meantime  the 
effective  rate  of  interest  at  which  the  purchase  was  made;  provided 
that  the  purchase  price  shall  in  no  case  be  taken  at  a  higher  figure 
than  the  actual  market  value  at  the  time  of  purchase,  and  provided 
further  that  the  superintendent  of  insurance  shall  have  full  discre- 
tion in  determining  the  method  of  calculating  values  according  to 
the  foregoing  rule,  and  the  values  found  by  him  in  accordance  with 
such  method  shall  be  final  and  binding;  provided,  also,  that  any 
such  corporation  may  return  such  bonds  or  other  evidences  of  debt 
at  their  market  value  or  their  book  value,  but  in  no  event  at  an 
aggregate  value  exceeding  the  aggregate  of  the  values  calculated 
according  to  the  foregoing  rule." 

It  will  be  seen  that  the  superintendent  of  insurance  has  discre- 
tionary powers  of  a  broad  character.     Of  course  it  has  been  the 
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practice  not  to  allow  amortization  of  bonds  in  default,  and  it  is  not 
unusual  for  oases  to  occur  where  amortization  is  not  allowed  al- 
though the  bonds  are  not  in  default.  However,  there  are  many 
cases  where  amortization  is  allowed  and  where  market  values  have 
depreciated  to  such  an  extent  that  it  would  seem  to  indicate  a  less- 
ening of  security.  In  fact,  under  the  amortization  plan  as  now 
used  it  could  hardly  be  otherwise.  The  phrase  "  if  amply  secured  " 
is  used  in  all  these  statutes.  It  is  evident  that  a  bond  at  date  of 
valuation  may  be  still  amply  secured,  but  not  so  amply  secured  as 
at  date  of  purchase,  and  of  this  lessening  of  security  amortization 
takes  no  account.  It  would  seem  that  a  proper  and  conservative 
practice  would  require  that  such  lessening  of  security  should  be 
taken  into  account  in  the  valuation  of  the  bond. 

The  experience  of  the  last  few  years  has  shown  that  actual  market 
values  for  the  purpose  of  valuation  of  bond  holdings  of  a  life  insur- 
ance company  may  be  quite  unsatisfactory.  Except  under  very  un- 
usual circumstances  a  life  company  is  in  a  position  to  hold  such 
securities  until  maturity  if  it  so  desires  and  is  rarely  compelled  to 
sell  when  market  conditions  are  unfavorable.  It  is  therefore  prob- 
able that  it  will  be  generally  agreed  that  under  recent  conditions 
neither  market  values  nor  amortized  values  present  an  ideal  method 
of  valuation. 

Since  commissioners'  values  cannot  be  considered  as  pennanent 
nor  market  values  an  entirely  satisfactory  method,  it  appeared  de- 
sirable to  endeavor  to  find  a  method  based  on  amortization  which 
is  the  plan  most  commonly  used,  and  to  make  such  modifications  of 
that  plan  as  would  tend  to  remove  its  objectionable  features. 

Riealizing  that  depreciation  in  bond  values  is  due  to  two  chief 
causes,  one  being  temporary  money  market  conditions,  and  the 
other  actual  lessening  of  security,  and  admitting  that  for  the  ordi- 
nary purposes  of  life  insurance  companies  the  depreciation  from 
fluctuating  money  market  conditions  may  with  safety  be  ignored,  it 
would  seem  that  we  may  properly  use  the  amortization  method  after 
making  an  adjustment  of  values  for  actual  reduction  in  security. 

In  an  attempt  to  separate  the  amounts  of  depreciation  due  to 
the  above  causes  it  was  necessary  to  arrive  at  an  interest  rate  for 
each  year  which  would  represent  the  return  on  bonds  of  unques- 
tionable security.  It  was  decided  that  a  reasonably  satisfactory 
method  of  obtaining  these  rates  would  be  to  averasre  the  return  on 
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a  number  of  issues  of  the  highest  class  of  underljang  railroad  bonds 

which  it  would  be  fair  to  assume  were  free  from  the  question  of 

depreciation  through  impairment  of  security.     The  following  issues 

of  bonds  were  used : 

Allegheny  Valley  RE.  General  4's  of  1942, 

Atchison,  Topeka  &  Santa  Fe  Rwy.  General  4's  of  1995, 

Chicago,  Eock  Island  &  Pacific  Ewy.  General  4's  of  1988, 

Lake  Shore  &  Mich.  Southern  Ewy.  3|'s  of  199'7, 

Lehigh  Valley  ER.  Consolidated  4's  of  2003, 

Norfolk  &  Western  Ewy.  1st  Cons.  4's  of  1996, 

Philadelphia,  Baltimore  &  Washington  EE.  1st  4's  of  1943, 

Pittsburgh,  Cincinnati,  Chicago  &  St.  L.  Ewy.  Cons.  4-|'s  of  1940 

Series  A, 
Beading  Co.  &  Phila.  &  Eeading  Coal  &  Iron  Co.  General  4's  of 

1997. 
It  was  found  that  on  the  basis  of  market  value  these  bonds,  from 
Dec.  31,  1907,  to  Dec.  31,  1919,  gave  average  returns  of  interest  as 
follows: 

Per  Cent. 

Dec.  31,  1907  4.00 

"  1908  4.00 

"  1909  4.05 

1910  4.05 

"  1911  4.15 

"  1912  4.35 

"  1913  4.25 

"  1914  4.30 

"  1915  4.25 

"  1916  4.90 

"  1917  4.85 

"  1918  4.90 

"  1919  5.25 

Having  made  the  assumption  that  these  rates  (which  may  be 
called  basic  rates)  represent  the  interest  yield  in  various  years  on 
bonds  of  unimpaired  security,  my  intention  was  to  measure  the 
impairment  of  security  in  a  given  issue  of  bonds  at  any  particular 
date  by  the  difference  between  the  value  according  to  the  basic  rate 
prevailing  on  that  date  and  the  actual  market  value  of  the  bond. 
Since  any  impairment  at  date  of  purchase  is  taken  into  account  in 
the  amortized  value,  only  the  impairment  from  date  of  purchase, 
if  any,  is  to  be  deducted  from  that  value. 
7 
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The  method  of  valuation  may  be  expressed  as  follows : 
a  =  amortized  value  at  date  of  yearly  valuation, 
J  =  value  at  date  of  yearly  valuation  calculated  on  basic  rate  of 

date  of  purchase, 
c  =  value  at  date  of  yearly  valuation  calculated  on  basic  rate  of 

date  of  valuation, 
£?  =  market  value  at  date  of  yearly  valuation, 
e  =  value  at  date  of  yearly  valuation  according  to  new  method. 

The  measure  of  the  impairment  of  security  existing  at  time  of 
valuation  is  (c  —  d)  and  the  correction  for  the  impairment  of  se- 
curity existing  at  date  of  purchase  is  (6  —  a).     We  therefore  have: 

e  =  a —  [(c  —  d)  —  (&  —  a)] 

=  a  —  c-{-  d-\-h  —  a 

=  d-f  (&  — c). 

It  is  interesting  to  note  that  the  final  formula  eliminates  amor- 
tized values.  It  should  be  borne  in  mind,  however,  that  the  pur- 
pose is  to  modify  amortized  values,  where  there  is  depreciation  of 
security,  and  therefore  where  the  above  formula  gives  a  greater 
value  than  the  amortized  value,  the  latter  value  is  used.  In  other 
words  the  purpose  of  the  method  is  to  reveal  any  depreciation 
through  lessening  of  security  but  to  ignore  changes  in  value  due  to 
a  rise  or  fall  in  interest  rates.  It  is  intended  that  the  method 
should  be  applied  to  any  bond  that  has  depreciated,  whether  at  date 
of  valuation  interest  rates  are  low  or  high.  In  the  case  of  a  bond 
which  has  depreciated  although  interest  rates  since  the  date  of  pur- 
chase have  remained  stationary  there  would,  under  the  formula,  be 
no  addition  to  the  market  value  and  that  value  would  therefore  be 
used.  If  interest  rates  are  lower  at  date  of  valuation  than  at  date 
of  purchase  the  difference,  (&  —  c),  would  usually  become  negative 
and  in  that  event  the  value  used  would  therefore  be  less  than  the 
market  value.  There  seems  to  be  nothing  inconsistent  with  present 
practice  in  carrying  bonds  at  a  lower  value  than  the  market  value 
at  times  of  low  interest  rates,  since  statutes  of  several  of  the  states 
provide  that  amortized  values  shall  be  the  maximum  and  in  such 
times  market  values  would  often  be  higher  than  amortized  values. 

Valuations  have  been  made  as  of  December  31,  1915,  and  as  of 
December  31,  1919,  of  ten  issues  of  representative  railroad  bonds 
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and  nine  issues  of  representative  street  railway  and  public  utility 
bonds,  all  purchased  between  the  years  1908  and  1915  inclusive. 
A  schedule  showing  the  issues  of  bonds  with  the  individual  valua- 
tions is  appended.     The  totals  are  as  follows : 


10  Railroad  Bonds. 

Date. 

Par  Value. 

Market 
Value. 

Amortized 
Value. 

Commission- 
ers' Value. 

New  Method. 

Dec.  31,  1915.. 
Dec.  31,  1919.. 

$2,550,000 
2,550,000 

$2,492,000 
2,175,500 

$2,505,254 
2,504,099 

$2,482,087 

$2,304,000 

2,459,384 

9  Street  Railway  and  Public  Utility  Bonds. 

Dec.  31,  1915.. 
Dec.  31,  1919.. 

$1,250,000   Sl.lfiS.^on 

$1,174,834 
1,185,281 

$1,162,198 
1,091,900 

1,250,000 

951,500 

$1,049,000 

It  will  be  noticed  from  the  above  figures  that  in  1915  there  was 
only  a  slight  difference  in  result  in  the  various  methods  of  valua- 
tion as  the  bond  market  in  that  year  might  be  considered  as  ap- 
proximately normal. 

In  1919  the  new  method  gives  a  result  on  the  valuation  of 
$2,550,000  of  railroad  bonds  considerably  alx)ve  market  value,  some- 
what above  the  commissioners'  value,  and  slightly  less  than  the 
amortized  value.  This  result  seems  reasonable  as  the  bonds  dealt 
with  are  of  a  class  which  should  lend  themselves  to  amortization 
and  their  valuation  should  be  close  to  the  amortized  value. 

In  the  1915  valuations  of  the  street  railway  and  public  utility 
bonds  on  a  par  value  of  $1,250,000  small  differences  are  shown,  but 
in  the  1919  valuation  we  find  greater  variations.  In  1919  the  new 
method  gives  a  value  of  $140,000  over  market  value,  $43,000  over 
commissioners'  value,  and  $93,000  under  amortized  value.  This 
result,  to  my  mind,  also  appears  to  be  reasonable.  This  class  of 
bonds  had  suffered  severe  depreciation,  some  part  of  which  was  very 
probably  due  to  impairment  of  security,  both  present  and  pros- 
pective ;  under  which  conditions,  according  to  our  theory,  the  amor- 
tized value  should  be  materially  reduced. 

In  the  case  of  equipment  bonds,  all  of  which  are  short-term  in- 
vestments, the  values  on  the  different  bases  are  very  close,  and  it 
would  seem  that  the  deductions  from  amortized  values  are  negligible 
and  that  amortized  values  could  properly  be  used.  Due  to  the  short 
term  of  the  investment  the  fluctuation  of  interest  yield  is  very  wide. 
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Values  on  ten  issues  of  these  bonds  have  been  included  in  the 
schedule. 

Municipal  bonds  can  also  properly  be  amortized.  Variations  be- 
tween results  of  the  different  methods  of  valuation  are  small,  as 
may  be  seen  from  the  figures  in  the  schedule  in  which  we  give 
values  on  ten  issues  of  these  bonds.  Undoubtedly  the  tax-free 
features  of  these  bonds  have  a  very  considerable  effect  upon  their 
market  value,  and  for  that  reason  they  are  hardly  comparable  with 
railroad  and  public  utility  securities.  It  would  also  seem  proper 
to  amortize  State  and  Government  bonds. 

It  is  obvious  that  the  basic  rates  must  be  carefully  chosen  in  the 
application  of  the  proposed  method,  if  it  is  to  be  of  any  value. 
High  class  railroad  bonds  were  used  in  arriving  at  these  rates  be- 
cause they  are  a  type  of  bond  of  sound  security  but  having  a  wide 
market,  and  subject  in  price  to  the  influence  of  money  market  con- 
ditions. It  is  not  to  be  supposed  that  the  rates  given  in  this  article 
should  be  taken  as  final — they  were  used  more  for  the  purpose  of 
illustration — but  it  should  be  entirely  practicable  to  arrive  at  a 
standard  basis  of  rates.  The  issues  of  bonds  used,  both  in  calcu- 
lating the  basic  rates  and  in  the  valuation  data,  were  selected  by 
one  of  the  financial  officers  of  the  company  with  which  I  am  con- 
nected. 

It  is  realized  that  there  are  practical  difficulties  in  substituting  a 
method  such  as  has  been  outlined  for  those  methods  now  authorized. 
It  is  of  the  utmost  importance,  however,  tliat  in  considering  such 
a  question,  for  example,  as  that  of  surplus  distribution,  the  manage- 
ment of  a  company  should  have  before  it  the  results  shown  by  the 
different  methods  of  bond  valuation,  especially  at  times  like  the 
present  where  the  different  methods  give  very  divergent  results.  It 
is  my  belief  that  the  method  described  gives  results  which  are  in- 
forming, particularly  as  related  to  railroad  and  public  utility  bonds. 

The  subject  of  bond  valuation  has  not  occupied  a  large  place  in 
the  Transactions  of  this  Society,  but  it  is  one  which  has  become  of 
such  importance  that  it  is  hoped,  if  this  paper  accomplishes  nothing 
else,  it  will  promote  further  discussion  and  interchange  of  views. 
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Abstract  of  Discussion  of  Preceding  Paper. 

(written  discussion.) 
mr.  douglas  h.  rose  : 

Mr.  Gibb  has  called  attention  in  his  paper  to  the  important  ques- 
tion how  far  security  values  are  actually  impaired  by  existing  con- 
ditions and  how  far  depreciation  merely  reflects  the  general  rise  in 
interest  rates.  That  all  railroad  or  public  utility  bonds  are  as  safe 
as  they  once  were  or  perhaps  it  would  be  not  too  much  to  say  that 
any  railroad  or  public  utility  bond  is  quite  as  safe  as  it  once  was 
does  not  seem  to  be  the  popular  judgment.  Conditions  regarding 
labor  and  cost  of  materials  and  equipment  are  very  different  from 
what  they  were  a  few  years  ago.  It  may  readily  happen,  therefore, 
that  at  least  some  of  the  bonds  of  this  description  may  fail  in  the 
future  to  pay  either  interest  or  principal  in  full.  It  is  not  probable 
that  in  the  case  of  .a  life  insurance  company  there  will  be  more  than 
a  few,  as  usually  bonds  held  by  life  companies,  are  underlying  ones 
and  apparently  amply  secured  against  most  ordinary  dangers.  Still 
as  Mr.  Gibb  remarks  in  considering  how  much  surplus  of  a  com- 
pany should  be  distributed  and  how  much  retained  as  a  protection 
to  policyholders  the  fact  that  amortization  does  assume  that  every 
bond  so  valued  is  going  to  continue  to  pay  interest  in  full  and  that 
finally  the  principal  will  be  paid  in  full  should  not  be  ignored. 

But  how  can  the  extent  of  the  impairment  of  actual  security,  if 
it  exists,  be  measured?  Mr.  Gibb  suggests  the  method  of  selecting 
a  certain  number  of  bonds  that  appear  to  be  so  well  secured  that 
there  is  but  a  remote  possibility  of  their  default  in  interest  or  prin- 
cipal and  of  using  the  average  change  in  the  selling-basis  of  these 
bonds  as  a  measuring-rod,  because  it  is  to  be  assumed  that  nothing 
but  changes  in  current  interest  rates  can  affect  them.  The  only 
bonds  that  have  practically  no  element  of  insecurity  about  them  in 
the  eyes  of  the  investing  public  are  Government  bonds  and  such 
bonds  would  seem  to  be  the  ideal  ones  to  use  as  a  standard,  but  the 
old  issues  had  artificial  values  in  the  past  because  of  the  demand 
for  them  to  secure  bank-note  circulation  and  for  other  reasons  and 
the  recent  issues  are  too  recent  to  have  more  than  a  short  history 
and  for  a  while  they  were  kept  up  in  price  by  considerations  of 
patriotism.  They  are  not  available,  therefore,  for  any  comparison 
extending  more  than  a  year  or  so  back.  They  may  be  available  to 
measure  future  fluctuations. 

The  nine  railroad  bonds  which  Mr.  Gibb  has  taken  as  a  standard 
are  all  rated  by  Moody  as  "Aaa,"  though  one  in  the  list  had  a 
slightly  lower  rating  several  years  ago — and  it  will  be  remembered 
that  "  Aaa  "  is  Mood3''s  highest  rating.  All  have  a  factor  of  safety 
according  to  the  same  authorit>^  of  over  80  and  the  first  in  the  list 
rises  to  96.     It  may  be  stated  that  Moody  explains  his  factor  of 
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safety  ,as  a  percentage  figure  "which  indicates  the  percentage  or 
proportion  of  available  income 'remaining  after  the  payment  of  in- 
terest on  the  issue  (and  on  other  issues  having  equal  claim)  has 
been  taken  care  of."  It  is  evident  that  the  bonds  selected  are 
among  the  best  of  their  kind. 

The  basic  rate  for  these  bonds  on  December  31,  1919,  is  found  to 
be  5.25  per  cent.  On  the  same  date  the  4|  per  cent,  bonds  of  the 
Fourth  Liberty  Loan,  the  Government  issue  that  has  the  longest 
time  to  run  without  the  possibility  of  redemption,  sold  at  a  price 
to  yield  the  investor  5.05  per  cent.,  if  the  bonds  are  redeemed  in 
3  933,  or  4.89  per  cent,  if  not  redeemed  till  1938.  By  1933,  it  is 
hoped  and  probably  generally  believed  that  the  Government  will  be 
able  to  borrow  money  at  less  than  4|  per  cent,  in  which  event  the 
Fourth  Liberty  Loan  will  be  funded  into  bonds  bearing  a  lower  rate 
of  interest  and  so  paid  off.  The  shorter  maturity  date  of  1933  is 
hence  probably  the  one  to  be  used  in  reckoning  the  interest  return. 

On  May  1,  1930,  Mr.  Gibb's  basic  rate  was  probably  about  5.75 
per  cent.,  while  the  rate  yielded  by  the  Fourth  Liberty  Loan  for  the 
short  term  was  about  5.78  per  cent.,  which  brings  the  two  standards 
into  a  remarkably  close  accord.  It  is  true  that  there  are  some  who 
hold  that  Government  securities  have  suffered  in  the  market  to  a 
peculiar  degree  because  they  have  been  in  the  hands  of  a  multitude 
of  owners,  many  of  whom  by  compulsion  or  for  one  reason  or 
another,  have  thrown  them  on  the  market  from  time  to  time  at  the 
best  price  they  could  get.  But,  however  the  matter  is  looked  at,  the 
basic  rate  as  determined  by  Mr.  Gibb  seems  to  be  near  enough  to 
what  may  be  regarded  as  the  proper  rate  for  bonds  about  which 
there  is  practically  no  element  of  insecurity. 

The  result  of  using  his  method  is  to  give  a  safe  value,  so  to  speak, 
of  982  per  1000  of  the  amortized  value  for  other  railroad  bonds, 
excepting  those  of  short  term,  and  a  safe  value  of  921  per  1000  for 
street  railway  bonds,  provided,  of  course,  the  examples  given  are 
t}*pical.  In  other  words,  in  distributing  surplus  a  life  insurance 
company  should  take  off  $18,000  from  every  million  of  amortized 
value  of  railroad  bonds,  and  $79,000  from  every  million  of  amortized 
value  of  street  railway  bonds,  a  deduction  in  the  latter  case  at  all 
events,  which  is  probably  quite  sufficient  in  most  cases,  even  in  these 
uncertain  times.     At  least  we  hope  so. 

So  far  as  the  accuracy  of  the  method  itself  is  concerned,  it  is  to 
be  remembered  that  it  assumes  throughout  that  the  fluctuating 
market  value  of  a  bond  perfectly  reflects  the  actual  worth  of  the 
bond  at  any  time,  taking  interest  rates  and  probable  safety  into  ac- 
count, and  that  temporary  prejudices  not  to  say  occasional  fads,  or 
past  reputation  have  little  or  no  influence.  But  does  not  the  mar- 
ket value  rather  represent  what  the  investing  public  feels  at  the 
moment  with  reference  to  the  safety  of  the  bond  and  the  amount  of 
interest  that  ought  to  be  received  on  investments?  To  take  a 
familiar  instance,  such  was  the  high  esteem  in  which  Xew  York, 
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New  Haven  and  Hartford  securities  including  the  stock  were  held 
not  many  years  ago,  that  the  market  values  of  those  securities  re- 
mained considerably  higher  than  their  intrinsic  worth  justified  for 
quite  a  long  period.  Similarly  an  unfavorable  history  in  the  past 
may  give  a  security  or  even  .a  class  of  securities  a  bad  reputation  and 
depress  their  market  values  for  some  time  after  the  original  cause 
has  in  fact  largely  or  entirely  disappeared.  The  great  majority  of 
railroad  bonds  may  now  be  unduly  depressed  because  of  recent  oc- 
currences and  the  unfavorable  record  made  by  many  of  the  roads 
under  Government  control.  Giving  a  dog  a  bad  or  a  good  name 
still  sometimes  has  its  effect. 

Of  course,  it  is  to  be  remembered  that  Mr.  Gibb  seeks  only  to 
find  what  actual  depreciation  in  security  has  happened  since  a  bond 
was  purchased.  His  formula  covers  only  that.  As  he  states,  the 
full  measure  of  the  impairment  of  the  security  at  the  time  of  valua- 
tion is  c  —  d  OT  the  value  at  the  date  of  yearly  valuation  calculated 
or.  the  basic  rate  of  the  date  of  valuation  less  the  market  value  on 
that  date.  Obviously,  if  5.25  per  cent,  represented  on  December 
31,  1919,  the  basic  interest  on  bonds  whose  security  was  not  at  all 
impaired,  any  other  bond  whose  value  was  represented  by  a  higher 
late  was  impaired,  or  thought  to  be,  to  the  extent  of  the  difference, 
and  if  it  was  somewhat  impaired  compared  with  the  standard,  when 
it  was  purchased,  that  fact  does  not  change  its  degree  of  actual 
impairment  on  December  31,  1919,  but  only  needs  to  be  consid- 
ered when  iris  desired  to  ascertain  what  the  impairment  has  been 
since  purchase.  What  would  be  the  result  of  deducting,  in  the  case 
of  the  average  life  insurance  company,  from  the  total  amortized 
value  the  excess  of  a  5.25  per  cent,  valuation  over  the  total  market 
value  on  December  31,  1919,  could  only  be  determined  by  a  careful 
calculation.  But,  of  course,  it  is  not  necessary  to  have  what  may 
be  called  only  perfect  securities. 

The  amortization  method  of  valuation  is  doubtless  safe  enough 
for  ordinary  purposes,  for  life  companies,  but  when  it  comes  to  dis- 
tributing surplus  then  it  is  well  to  consider  to  what  extent  there 
may  be  any  danger  of  some  at  least  of  the  bonds  failing  to  pay 
interest  and  principal  in  full  and  therefore  being  intrinsically  less 
valuable.  We  are  indebted  to  Mr.  Gibb  for  suggesting  a  clear  and 
definite  method  of  ascertaining  what  this  risk  amounts  to, 

ME.  M.  w.  toreey: 

Mr.  Gibb  in  his  article  on  "A  Method  of  Valuing  the  Bonds  of 
a  Life  Insurance  Company,"  presents  an  ingenious  method  of  modi- 
fying the  amortized  value  so  as  to  take  into  account  a  possible 
lessening  of  the  security  back  of  the  bonds.  I  do  not  think,  how- 
ever, that  his  plan  should  be  applied  generally  in  valuing  the  bonds 
of  a  life  insurance  company. 

In  considering  the  question  of  bond  values,  we  must  bear  in  mind 
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that  the  whole  scheme  of  amortization  rests  on  the  basis  that  the 
bonds  to  which  amortization  is  applied,  are  "amply  secured"  by 
actual  tangible  assets,  and  if  the  bonds  were  so  secured  at  time  of 
purchase,  they  are,  in  the  majority  of  cases,  still  so  secured,  as  they 
have  the  same  actual  property  back  of  them  as  before.  In  the  case 
of  public  utility  bonds  where  the  principal  depreciation  in  market 
values  has  occurred,  the  depreciation  (outside  of  the  change  due  to 
increased  interest  rates)  has  been  largely  due  to  the  decreased  value 
of  the  franchise.  Still  in  the  case  of  such  bonds,  if  they  are  "  amply 
secured  "  by  actual  tangible  assets  over  and  above  the  franchise,  and 
they  are  not  in  default,  I  think  it  proper  that  the  bonds  should  be 
continued  to  be  valued  on  the  amortized  basis,  as  permitted  by  the 
New  York  Law.  If  the  bonds  are  in  default,  then,  of  course,  they 
should  be  valued  on  the  market  value  basis. 

In  ^r.  Gibb's  plan  to  modify  the  amortized  value  of  bonds,  the 
market  value  at  time  of  valuation  plays,  I  think,  entirely  too  im- 
portant a  factor  and  too  much  reliance  is  placed  on  the  market 
value,  after  the  same  is  adjusted  to  cover  temporary  interest  condi- 
tions, as  being  the  true  index  as  to  whether  the  security  back  of  the 
bonds  has  been  lessened  or  not.  If  the  country  happens  to  be  going 
through  a  financial  panic  at  the  time  of  the  valuation  of  the  bonds, 
Mr.  Gibb's  method  would  give  a  value  much  lower  than  a  similar 
valuation  the  following  year  when  the  market  might  happen  to  be 
lip  again.  "We  all  know  also  of  occasional  cases  of  underlying  bonds 
where  the  security  is  ample,  but  the  concern  is  about  to  go  in  the 
hands  of  receivers  and  the  junior  bonds  and  stock  have  tumbled  way 
down,  carrying  with  them  to  a  certain  extent,  the  underlying  bonds. 
In  such  a  case,  it  would  not  be  proper  to  consider  the  temporary 
market  value  as  one  of  the  prime  factors  in  placing  a  valuation  on 
the  underlying  bonds,  for  as  a  matter  of  fact,  the  underhing  bonds 
may  be  well  secured  and  interest  on  the  same  could  be  mot  by  the 
receiver  without  difficulty.  I  cannot  agree  with  Mr.  Gibb's  state- 
ment that  if  a  bond  on  date  of  valuation  is  still  amply  secured,  but 
not  so  amply  secured  as  on  date  of  purchase,  that  such  lessening  of 
security  should  be  taken  into  account  in  the  valuation  of  the  bond. 
If  the  bond  is  still  amply  secured,  there  does  not  appear  to  me!  to  be 
any  reason  for  not  using  the  amortized  value,  for  as  Mr.  Gibb  says, 
a  life  insurance  company,  except  under  very  unusual  circumstances, 
is  in  a  position  to  hold  its  securities  until  maturity. 

Another  objection  which  I  have  to  Mr,  Gibb's  method  is  that  it 
would  require  a  separate  calculation  each  year,  and  .the  valuation 
would  change  from  year  to  year,  as  the  market  value  changes,  over 
and  above  the  change  in  the  basic  rate  of  interest. 

In  conclusion,  it  seems  to  me  that  the  amortization  method  of 
valuing  bonds  should  be  used  as  long  as  the  bonds  are  amply  se- 
cured, and  not  in  default.  Instead  of  Mr.  Gibb's  method  of  valuing 
bonds,  I  would  suggest  that  an  equalization  fund  should  be  set  aside 
in  the  liabilities  to  provide  for  the  depreciation  in  investments  as 
well  as  fluctuations  in  mortality. 
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MR.  PERCY  H.  EVANS: 

It  is  reasonable  to  infer  that  Mr.  Gibb's  interesting  suggestion 
concerning  bond  valuations  was  a  consequence  of  some  figures  he 
had  made  for  the  purpose  of  showing  that  recent  depreciations  have 
not  been  entirely  due  to  increasing  interest  rates.  In  a  list  of  ten 
railroad  bonds  he  finds  a  depreciation  from  97f  per  cent,  to  85^  per 
cent,  in  four  years.  As  to  these  bonds  the  scale  of  basic  interest 
rates  adopted  by  Mr.  Gibb,  and  which  he  presumably  considers  ap- 
propriate, apportions  -^  of  the  depreciation  to  the  rise  in  interest. 
This  leaves  -^  attributable  to  other  influences.  Mr.  Gibb  proposes, 
as  I  understand  him,  to  consider  any  and  all  excess  of  depreciation 
above  the  present  value  of  the  increase  in  the  assumed  basic  rates  as 
due  to  "  lessening  security  "  and  to  deduct  the  value  of  such  excess 
from  the  amortized  purchase  price.  This  proposal  consequently 
involves  two  principal  assumptions,  first  a  series  of  basic  or  pure 
rates  of  interest  and  second,  that  any  depreciation  found  to  exist 
in  excess  of  the  effect  of  the  interest  change  may  be  treated  as  en- 
tirely due  to  actual  reduction  of  the  security  even  though  the  com- 
pany may  be  perfectly  willing  to  buy  the  depreciated  security  as  a 
new  investment. 

In  determining  his  own  basic  rates  Mr.  Gibb  has  used  six  bonds 
having  an  average  maturity  of  1996  and  three  maturing  about  1941. 
His  result  is  therefore  heavily  weighted  with  long  term  securities. 
It  is  of  course  a  necessary  assumption  that  the  basic  rate  at  the  time 
of  valuation  is  permanent  but  as  a  matter  of  fact,  illustrated  by  the 
recent  7  per  cent,  issue  of  the  Pennsylvania  Eailroad,  neither  traders 
nor  borrowers  make  such  assumption.  This  fact  results  in  differ- 
ences of  opinion  as  between  long  and  short  term  securities,  further 
complicated  by  belief  concerning  future  taxation,  which  differences 
of  opinion  result  in  distortions  of  market  values.  It  is  precisely 
these  distortions  that  the  skilful  trader  takes  advantage  of  in  buying 
and  selling.  It  is  possible  that  long  term  underlying  railway  bonds 
are  under- valued  in  the  present  market.  At  all  events  I  believe 
that  considerable  difficulty  would  be  encountered  in  any  attempt  to 
arrive  at  a  standard  basis  of  rates. 

In  spite  of  inadequate  replacements  the  physical  value  of  railway 
properties  in  dollars  must  be  much  in  excess  of  their  values  at  pre- 
war prices.  If  this  be  so  the  security  element  in  any  excess  depre- 
ciation, so  far  as  it  depends  upon  property  values,  will  be  at  a  mini- 
mum at  this  time  and  other  depreciating  forces  at  the  maximum. 
These  other  forces  are  generally  of  a  character  that  does  not  call 
for  a  deduction  from  the  investment  value  of  securities  acquired  as 
permanent  investments.  To  make  valuations  on  the  assumption 
that,  with  the  exactitude  of  a  physical  law,  the  market  reflects  in- 
terest and  security  changes  and  no  other  forces  appears  to  involve 
a  larger  element  of  error  in  these  dizzy  times  than  under  normal 
conditions. 
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The  excess  of  depreciation  over  the  interest  factor,  instead  of 
being  due  solely  or  chiefly  to  changes  in  security  may  in  fact  be  the 
resultant  of  a  large  number  of  influences :  ''  prejudices,  partialities, 
cupidities  and  excitements,*'  to  say  nothing  of  Congressional  inertia, 
from  -which  complex  the  element  of  property  security  is  entirely 
absent.  The  market,  like  every  other  human  activity,  has  its  psy- 
chology'. It  reflects  not  only  interest  and  security  changes  but 
traders'  opinions  of  these  f act-ors ;  the  public's  feeling  about  service 
corporations  and  a  great  variety  of  other  prejudices.  If  this  were 
not  true  security  trading  would  be  a  stale  and  unprofitable  business, 
which  it  is  not.  Doubtless  in  the  long  run  many  particular  influ- 
ences for  and  against,  such  as  the  opinions  of  traders  and  the  public 
concerning  this  or  that  property,  tend  to  cancel  each  other  but 
there  appear  to  be  other  forces  of  a  systematic  character  in  times 
like  the  present  which  operate  in  the  direction  of  depression.  In 
the  long  run  it  is  the  buyer  and  not  the  seller  who  fixes  prices. 
Liquidation,  indigestion,  living  costs  and  extravagance  afEect  prices 
without  necessarily  affecting  security. 

In  the  office  study  of  market  prices,  stripped  by  a  correction  for 
interest  fluctuations,  Mr.  Gibb's  procedure  should  be  ver\-  useful. 
As  to  its  value  in  the  case  of  artificial  quotations  on  inactive  securi- 
ties I  am  not  so  clear.  The  failure  of  the  amortization  plan  to 
adjust  for  definite  lessening  of  security  has  its  remedy  if  and  when 
default  occurs  or  the  bond  is  excluded  from  amortization  by  a  ruling 
of  the  commissioners.  Whether  it  is  better  to  cut  off  the  dog's  tail 
an  inch  at  a  time  or  have  him  lose  it  by  one  capital  operation  de- 
pends somewhat  on  the  scale  and  method  of  surplus  distribution. 
"Whether  a  partictilar  security  will  or  will  not  be  adiuitted  to  amorti- 
zation as  *'  amply  secured "  may  involve  an  uncertainty  but  it  ap- 
pears to  me  that  Mr.  Gibb's  proposal  as  a  substitute  for  amortization 
lets  in  several  devils  of  uncertaintv'  each  worse  than  the  first. 

It  is  not  many  years  since  a  considerable  part  of  the  surplus 
reported  by  life  insurance  companies  consisted  of  paper  profits,  that 
is,  market  values  in  excess  of  book  values.  Mr.  Gibb  has  mentioned 
a  point  frequently  overlooked  since  the  amortization  plan  came  into 
general  use;  namely,  that  when  the  pendulum  swings  back  to  low 
interest  rates  it  will  be  the  low  amortized  purchase  price  values 
that  will  be  the  legal  maximum  and  not  the  high  market  values. 

MR.  ARTHUR  B.  WOOD: 

The  method  suggested  by  Mr.  Gibb  introduces  a  new  idea  into 
the  subject  of  the  valuation  of  bonds  and  for  this  reason  in  particu- 
lar is  worthy  of  careful  consideration.  It  is  designed  to  meet  one 
of  the  inherent  weaknesses  of  the  amortization  plan,  in  that  amorti- 
zation takes  no  account  of  any  lessening  of  security.  The  purpose 
of  the  suggested  method  is  to  make  allowance  for  the  lessening  of 
security  while  icmoring  any  changes  of  value  due  to  a  rise  or  fall  in 
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interest  rates.  Mr.  Gibb  states  that  the  purpose  is  to  modify  amor- 
tization values.  In  reality,  however,  as  the  formula  shows,  the 
method  is  a  modification  of  market  values.  Mr.  Gibb  proposes  that 
where  the  formula  gives  a  greater  value  than  the  amortization  value, 
the  latter  value  is  to  be  used.  This  suggestion  it  may  be  presumed 
is  made  because  of  the  provision  in  the  Statutes  of  several  of  the 
States  that  amortized  values  shall  be  the  maximum.  To  my  mind, 
it  would  appear  more  consistent  to  ignore  amortized  values  alto- 
gether and  to  use  for  each  security  the  result  brought  out  by  the 
formula,  whether  it  be  higher  or  lower  than  the  amortized  value. 

The  difficulty  in  the  application  of  the  method  is  the  selection 
of  the  basic  rates  of  interest.  For  his  purpose,  Mr.  Gibb  has 
selected  ten  leading  railroad  bonds.  It  may  be  questioned,  how- 
ever, if  it  is  correct  to  assume  that  the  change  in  the  rate  of  interest 
yield  of  these  bonds  between  1915  and  1919  has  been  caused  solely 
by  fluctuating  money  market  conditions.  Other  influences  prob- 
ably have  had  their  effect.  AVhat  we  really  require  to  know  is  the 
change  in  the  general  level  of  interest  rates,  a  very  difficult  matter 
to  ascertain. 

In  normal  times  the  use  of  market  values  is  to  my  mind  more 
satisfactory  than  the  amortization  plan,  not  merely  because  the  lat- 
ter method  takes  no  account  of  the  lessening  of  the  security  where 
bonds  are  not  in  default,  but  because  it  results  in  the  same  bonds 
appearing  in  the  statements  of  different  companies,  and  even  in 
the  statement  of  the  indi\idual  company,  at  different  values,  ac- 
cording to  the  date  of  purchase.  This  latter  objection  applies  also 
to  Mr.  Gibb's  method.  The  difficulty  in  the  use  of  market  values  is 
that  under  unusual  conditions,  such  as  those  we  have  had  to  face 
during  the  past  few  years,  market  values  are  unduly  depressed  and 
in  many  instances  cannot  be  determined.  To  meet  such  unusual 
conditions,  some  method  other  than  that  of  using  the  market  value 
on  a  fixed  date  must  be  adopted.  This  difficulty  has  been  met  by 
the  Commissioners  of  Insurance  by  fitting  upon  certain  average 
market  values  which  the  companies  have  been  authorized  to  use. 
The  method  suggested  by  Mr.  Gibb  could  be  used  to  great  advan- 
tage as  a  guide  to  enable  an  Insurance  Commissioner  to  form  a 
better  opinion  regarding  a  fair  value  at  which  any  security  may  be 
taken.  As  Mr,  Gibb  has  mentioned,  the  information  revealed  by 
the  method  would  also  be  of  value  to  the  officials  of  a  life  insurance 
company  in  deciding  upon  the  surplus  which  may  reasonably  be 
distributed. 

The  method  is  ingenious  and  is  of  practical  value  for  certain 
purposes,  but  it  is  doubtful  if  it  could  ever  be  brought  into  general 
use  as  a  substitute  either  for  amortized  values  or  for  market  values 
for  Governmental  purposes.  It  is  also  doubtful  if  as  a  practical 
method  of  valuation  it  has  any  advantage  over  that  of  maintaining 
an  investment  fluctuation  fund  for  the  purpose  of  absorbing  changes 
in  market  values.     In  brief,  it  is  useful  as  an  additional  instru- 
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ment  of  investigation,  but  it  fails  in  any  case  when  the  market 
value  fails,  where,  for  instance,  there  is  no  open  market  for  any 
particular  security. 

In  conclusion,  I  would  call  attention  to  what  appears  to  he  a 
slight  error  in  the  table  on  page  23.  The  amortized  value  of  the 
Pennsylvania  Eailroad  Bonds,  at  31st  December,  1915,  is  below  the 
par  value,  but  nevertheless  the  amortized  value  at  the  end  of  1919 
is  less  than  at  the  end  of  1915.     This  would  seem  to  be  incorrect. 

(deal  DISCUSSION.) 
MR.   OLIVER  W.   PEREIN: 

There  is  one  small  point  I  should  like  to  bring  out  in  this  dis- 
cussion: the  value  by  the  proposed  method  is  shown  to  be  the  mar- 
ket value  plus  the  difference  between  two  other  values  calculated  at 
basic  rates.  The  first  basic  rate  is  taken  as  of  the  date  of  purchase, 
and  the  other  basic  rate  as  of  the  date  of  valuation.  Of  course,  it 
would  make  the  method  too  cumbersome  to  determine  a  basic  rate 
each  time  that  a  block  of  bonds  is  purchased,  and  I  should  like  to 
have  Mr.  Gibb  explain  what  method  he  adopted  in  the  preparation 
of  his  schedules. 

One  objection  to  amortization  is  that,  under  cover  of  amortized 
values,  bonds  that  have  appreciated  may  be  sold  and  bonds  that 
have  depreciated  can  still  be  carried,  subject  of  course  to  the  ap- 
proval of  the  State  authorities,  on  the  amortization  basis.  This 
situation  tends  to  leave  the  way  open  for  incapable  or  dishonest 
action,  and  although  it  is  impossible  for  any  method  to  guarantee 
honesty  in  management,  the  proposed  method  seems  to  me  to  sug- 
gest some  practical  safeguards. 

MR.   MILES  M.   DAWSON: 

If  there  is  any  remedy  required  ought  it  not  to  be  a  better  en- 
forcement of  the  principle  itself — namely,  a  very  much  closer  and 
more  careful  investigation  as  to  whether  the  security  is  or  is  not 
ample.  It  may  be  that  out  of  consideration  for  the  conditions  of 
our  bond  markets,  something  has  been  done  not  unlike  what  had 
to  be  done  just  after  1907 — namely,  the  granting  of  a  little  more 
consideration  to  some  securities  than  they  really  deserve,  in  deter- 
mining whether  there  is  still  ample  security  or  not.  Now  if  that 
is  the  case,  is  not  the  best  remedy  to  become  a  little  stricter  in  that 
regard,  and  would  not  the  Commissioners  be  likely  to  respond 
quickly  and  very  properly  to  a  suggestion  on  the  part  of  the  com- 
panies and  their  actuaries  in  that  connection  ? 

There  are  difficulties  which  have  not  been  referred  to  about  doing 
the  thing  which  Mr.  Gibb  has  put  forward.  One  of  the  difficulties 
lies  in  this — that  as  regards  very  large  issues  of  corporate  bonds 
there  is  not  infrequently  a  supporting  influence  in  the  market  for 
a  time  at  least  and  sometimes  for  a  long  time.     Thus,  for  instance, 
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the  bonds  of  the  ISTew  York  Central  Railway  were  supported  for  a 
long  time,  and  the  rapid  falling  off  in  the  market  value  after  that 
support  was  withdrawn — because  practically  the  entire  issue  had 
been  marketed — was  one  of  the  results  of  that.  There  are  several 
other  cases  that  I  could  cite.  One  of  them  came  in  rather  close 
relation  with  a  life  insurance  company  which  upon  taking  over 
another  life  insurance  company  had  the  suggestion  made  to  it  that, 
instead  of  certain  real  estate  that  wasn't  regarded  as  entirely  de- 
sirable to  hold,  the  bonds  of  a  corporation  which  were  at  that  time 
very  strongly  supported  in  the  market,  be  substituted  on  a  very 
favorable  basis  as  to  the  sale  price  of  the  property.  The  real  estate 
didn't  come  out  very  well  at  the  time  though  I  think  it  has  come 
out  very  well  recently  in  the  hands  of  a  company  which  succeeded 
to  its  title,  but  it  came  out  immensely  better  than  an  investment 
in  the  bonds  in  the  Metropolitan  Street  Railway  would  have  come 
out.  So  there  is  another  instance  of  how  one  cannot  depend  upon 
the  quotation  of  bonds  in  the  market  to  afford  a  reliable  indication 
as  to  the  security  behind  the  bonds. 

Now,  on  the  other  hand,  as  regards  many  securities  which  are 
not  in  large  volume  and,  frequently,  not  the  securities  of  very  large 
corporations,  there  is  usually  nothing  sustaining  the  bonds  in  the 
market  and  particularly  is  that  true  even  as  to  the  bonds  of  large 
corporations  after  they  have  been  fully  marketed.  As  a  rule  they 
are  not  specially  sustained.  There  is  nobody  interested  in  buying 
them  except  the  people  who  want  the  bonds  or  persons  speculating 
in  them.  That  again,  as  regards  these  smaller  issues  or  older  issues, 
introduces  another  and  entirely  different  condition,  namely,  that, 
nobody  being  specially  interested  in  supporting  them,  they  not  in- 
frequently may  come  to  be  quoted  at  lower  figures  than  they  really 
ought  to  be,  at  least,  as  compared  with  some  other  issues. 

There  is  a  special  consideration  about  our  government  bonds  that 
should  be  taken  into  account  in  thinking  of  this  matter.  They  were 
supported  when  they  were  first  issued  in  a  very  peculiar  way.  Our 
I'ederal  Reserve  banks,  as  originally  designed,  were  not  expected  to 
make  any  use  of  Government  bonds  as  a  basis  for  currency  except 
by  the  transfer  to  Federal  Reserve  banks  of  the  amount  of  currency 
then  being  issued  by  the  national  banks  against  these  same  securi- 
ties. But  the  war  came  on  and  in  our  country  as  in  other  countries 
it  was  necessary  for  our  Federal  banks  to  afford  what  really 
amounted  to  support  to  the  Government's  bonds  in  the  market,  and 
in  consequence  the  general  rule  was  departed  from  and  our  issues 
of  bonds  were  very  largely  put  out  by  virtue  of  the  subscribers  bor- 
rowing against  them  in  the  banks  and  those  banks  transferring  the 
loans  to  the  Federal  Reserve  banks  and  obtaining  currency  for  the 
amount.  Now,  since  the  issues  have  been  put  out  by  the  Govern- 
ment, that  support  is  gradually  being  withdrawn.  The  Federal 
Reserve  banks  are  reducing  the  amount  or  proportion  which  they 
lend  upon  bonds  already  held.     They  are  not  lending  upon  bonds 
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which  are  now  offered,  and  in  consequence  ^adually  that  support 
is  being  withdrawn,  and  meanwhile  the  Federal  bond  market  is 
largely  abandoned  to  the  speculator,  and  is,  I  think,  undoubtedly 
unduly  depressed  on  that  account. 

Now,  that  matter  of  speculation  is  another  phase  too  to  take  into 
account  in  the  matter.  In  France  all  through  the  various  critical 
periods  that  France  has  passed  through  following  the  Franco-Prus- 
sian war  and  following  the  present  war  and  during  the  present  war, 
the  French  people  have  been  so  largely  investors  in  bonds  on  their 
own  individual  account  that  not  only  could  the  Government  bonds 
of  France  be  pretty  well  sustained  at  all  times  but  in  addition  bonds 
of  the  Credit  Foncier,  bonds  of  the  City  of  Paris,  and  other  well 
known  issues  could  be  pretty  well  sustained,  showing  variations 
scarcely  dependent  upon  anything  but  the  variations  in  the  rate  of 
interest  demanded.  Now  there  is  a  reason  why  the  S3'Stem  of  the 
Credit  Foncier  used  by  the  City  of  Paris  in  floating  its  bonds  has 
not  been  used  in  the  United  States  and  perhaps  cannot  be — at  least 
could  not  have  been  in  the  past,  and  even  in  the  near  future  it  would 
be  difficult — and  that  is  that  our  open  market  for  bonds  is  so  largely 
a  speculative  market.  If  it  pays  the  brokers  in  Wall  Street  and 
the  people  connected  with  Wall  Street  to  speculate  in  bond  issues, 
it  also  pays  them  to  sell  short  and  play  all  the  other  tricks  that  they 
play  in  speculation,  and  this  may  introduce  an  element  of  uncer- 
tainty regarding  the  market  value  of  bonds  which  has  no  direct 
reference  at  all  to  the  security  behind  them  or  to  the  rate  of  interest. 

I  am  not  revealing  a  secret  when  I  say  that  a  movement  was 
started  in  the  United  States  nearly  a  quarter  of  a  century  ago  for 
introducing  the  benefits  of  a  system  similar  to  the  Credit  Foncier 
under  which  loans  upon  real  estate  are  made  on  the  amortization 
plan  of  payment.  The  reason  why  it  could  not  be  launched  was 
because  the  leading  financiers  of  the  country  upon  looking  into  it 
came  to  the  conclusion  that  the  attempt  to  use  our  stock  exchange 
as  the  Bourse  is  used  in  Paris  would  be  absolutely  certain  to  fail. 
Bonds  of  that  character  thrown  upon  the  market  in  large  volume  as 
in  Paris  might  largely  become  the  football  of  speculation,  and  par- 
ticularly as  the  corporation — as  is  the  case  concerning  the  Credit 
Foncier — would  be  in  no  position  to  support  them. 

These  are  considerations  why  any  reference,  I  think,  to  the  mere 
market  value  for  the  purpose  of  determining  the  security  behind 
the  bond  might  be  a  mistake.  A  real  and  much  closer  investiga- 
tion of  the  facts  in  that  matter  might  be  of  much  greater  value  in 
connection  with  Department  valuations, 

I  wish  to  add  just  one  thought — that  I  do  think  the  suggestion 
which  was  made  by  Mr.  Gibb  and  several  others  that  it  would  be 
wise  to  pay  attention  to  many  of  these  things  in  connection  with 
setting  up  special  reserves  ought  to  be  very  generally  adopted. 
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(author's  review  of  discussion.) 
MR.  J.  B.  gibb: 

It  is  a  matter  of  satisfaction  to  me  that  this  paper  has  brought 
out  such  an  interesting  discussion,  and  I  desire  to  touch  briefly  on 
one  or  two  of  the  points  mentioned  by  those  who  discussed  the 
paper. 

In  the  first  place  I  wish  to  say  that  the  method  outlined  in  the 
paper  was  intended  more  as  suggestive  than  as  an  exact  method. 
In  making  up  the  basic  rate  of  interest,  consideration  was  given  as 
to  whether  the  interest  return  on  Liberty  Bonds  would  be  suitable. 
It  was  thought  that  they  were  not  as  suitable  as  the  railroad  bonds 
chosen,  as  they  are  held  in  a  different  way,  and  also,  the  taxation 
features  have  a  great  influence  on  the  return  on  these  bonds. 

In  the  various  discussions  of  the  valuation  method  suggested  in 
my  paper  it  would  appear  there  are  three  chief  points  of  criticism, 
which  are  as  follows:  The  difficulty  of  arriving  at  proper  basic 
rates,  the  presence  of  other  influences  in  market  values  besides  cur- 
rent interest  rates  and  lessening  of  security,  and  whether  the  val- 
uation of  a  bond,  still  amply  secured  but  not  so  amply  secured  as  at 
date  of  purchase,  should  take  into  account  the  lessening  in  security. 

It  is  unquestionably  difficult  to  arrive  at  proper  basic  rates,  but 
I  believe  that  with  a  thorough  study  of  the  subject  it  can  be  satis- 
factorily accomplished.  The  rates  arrived  at  by  the  use  of  nine 
issues  of  railroad  bonds  appear  to  give  reasonable  results  and,  as 
pointed  out  by  Mr.  Rose,  would  have  been  this  year  in  remarld- 
ably  close  accord  with  the  yield  of  the  Fourth  Liberty  Loan.  This 
question  is  largely  one  of  investigation  and  study. 

It  was,  of  course,  realized  that  in  many  cases  other  influences 
besides  current  interest  rates  and  lessening  of  security  have  con- 
siderable effect  upon  market  values,  but  it  would  seem  that  this 
criticism  applies  to  all  methods  of  valuation.  It  certainly  applies 
to  straight  market  values,  and  in  the  case  of  amortized  values  it 
must  be  remembered  that  the  bonds  under  this  method  are  amortized 
from  the  purchase  price,  which  is,  approximately  at  least,  the  mar- 
ket price  at  date  of  purchase.  While  in  individual  issues  of  bond? 
these  influences  (which  are  impossible  of  mathematical  calculation) 
will  produce  inconsistent  results,  yet  it  is  likely  that  in  the  valua- 
tion of  a  large  holding  of  bonds  the  aggregate  effect  will  be  small. 

It  appears  to  me  to  be  a  proper  and  conservative  practice  to  take 
any  lessening  of  security  margin  into  account.  The  fact  of  the 
lessening  of  security  margin  of  a  bond  at  least  to  some  degree  sug- 
gests the  possibility  of  its  becoming  not  amply  secured,  and  this 
possibility  market  values  in  general  reflect. 

One  of  the  speakers  referred  to  the  question  "whether  the  present 
liberal  interpretation  of  the  words  "amply  secured"  wasn't  a  big 
factor  in  the  consideration  of  this  subject.  I  doubt  very  much 
whether  there  are  many  actuaries  at  the  present  time  who  are  pre- 
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pared  to  take  the  amortization  values  as  permitted  by  most  of  the 
departments  and  make  a  distribution  of  surplus,  feeling  that  these 
can  be  used  as  more  or  less  absolute  values.  If  this  is  true  it  seems 
to  me  that  for  the  guidance  of  the  officers  who  have  the  determina- 
tion of  dividend  distribution  they  should  have  information  as  far 
as  possible  from  different  angles.  They  should  have  not  only  the 
market  value  and  amortization  value,  but  they  also  should  have 
available  some  method  by  which  there  might  be  measured  what  is 
likely  to  be  a  large  element  in  a  reduction  in  value  outside  of  the 
current  interest  rate,  that  is,  a  change  in  security  value.  This  par- 
ticularly applies  to  such  classes  of  securities  as  public  utilities,  be- 
cause the  reduction  in  the  market  value  of  such  securities  is  caused 
by  public  prejudice  to  some  extent,  people  expecting  to  pay  more 
for  almost  everything  except  riding  in  street  cars  and  for  gas  and 
electricity.  By  the  time  that  prejudice  is  removed  you  may  have 
the  condition  that  many  of  these  public  utility  companies  will  have 
gone  through  a  reorganization,  and  the  holders  of  the  bonds  may  be 
put  in  a  very  much  less  favorable  position  than  they  were  originally. 
I'hat,  as  a  matter  of  fact,  has  occurred  in  a  good  many  instances  up 
to  the  present  time. 

In  regard  to  Mr.  Perrin^s  question  as  to  how  the  basic  rate  was 
calculated :  when  a  bond  was  bought  during  the  first  six  months  of 
the  year,  it  was  referred  back  to  the  basic  rate  of  the  preceding  31st 
of  December,  and  others  bought  in  the  second  six  months  of  the 
year  were  carried  forward. 

Mr.  Wood  suggests  that  it  would  seem  more  consistent  to  ignore 
amortized  values  altogether  and  to  use  for  each  security  the  result 
brought  out  by  the  formula.  I  expected  that  there  might  be  some 
difference  of  opinion  as  to  whether  this  should  be  done  or  whether 
the  amortized  value  should  be  used  when  the  value  brought  out  by 
the  formula  is  higher.  The  original  idea  in  this  method  was  a 
modification  of  the  amortized  value  in  times  of  low  market  values 
when  the  amortized  value  would  appear  particularly  unsatisfactory 
and  it  was  felt  that  the  use  of  the  amortized  value  as  a  maximum 
value  was  a  conservative  course.  One  use  of  the  method  would  be 
as  a  guide  in  determining  the  proper  amount  of  a  fund  for  possible 
losses  from  investment  when  the  amortized  valuation  is  used. 

There  is  no  doubt  that  Mr.  Dawson's  suggestion,  that  there  should 
be  a  closer  investigation  as  to  whether  the  security  is  or  is  not 
ample,  is  an  excellent  one.  An  objection  is  that  no  general  rule 
could  be  applied  and  year  after  year  it  would  require  trained  in- 
vestigation and  opinions  in  many  individual  cases  of  a  large  num- 
ber of  issues. 

Mr.  Wood  points  out  what  appears  to  be  an  error  in  the  figures 
given  for  the  Pennsylvania  Eailroad  Company  Consolidated  Fours. 
The  reason  that  the  amortized  value  in  1919  was  given  as  below 
that  value  in  1915  is  because  the  original  dollar  bonds  were  ex- 
changed for  pound  sterling  bonds,  and  in  this  exchange  the  purchase 
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price  was  reduced.  This  makes  the  figures  inconsistent  in  a  com- 
parison of  1915  and  1919,  but  does  not  destroy  the  value  of  the 
comparison  of  methods  within  each  year. 

The  whole  question  of  bond  valuation  depends  to  a  large  extent 
on  how  amortization  valuation  is  regulated ;  and  in  the  distribution 
of  surplus  and  also  in  the  measure  of  what  special  reserves  should 
be  held,  it  would  seem  to  me  that  there  is  at  the  present  time  the 
necessity  of  keeping  in  our  minds  the  fact  that  amortization  taken 
as  an  absolute  valuation  is  not  a  thoroughly  safe  measure  of  what 
surplus  should  be  distributed. 
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WiLLMM  LeNHAET,  the  AMERICAN  DiOPHAXTIST,  PO- 
TENTIAL Actuary  and  Mathematical  Testator 
OF  Professor  Charles  Gill. 

BY 
WALTER  S.    NICHOLS. 

An  interesting  appendix  may  be  added  to  the  biographical  sketch 
of  Professor  Charles  Gill  by  Dr.  McClintock  in  the  recent  numbers 
of  our  Transactions.  Eighty  years  ago  The  Biblical  Repertory  and 
Princeton  Review  was  the  recognized  organ  of  what  was  known  as 
the  Old  School  branch  of  the  Presbyterian  Church  in  America.  Its 
most  noted  editors  and  contributors  were  the  professors  of  Prince- 
ton College  and  Theological  Seminary.  Among  the  list  was  the 
Keverend  Albert  Dod,  professor  of  mathematics  in  the  College. 
Professor  Dod  was  a  correspondent  of  Professor  Gill  and  one  of  the 
supporters  of  the  Mathematical  Miscellany  which  he  edited.  In 
the  July,  1841,  number  of  the  Biblical  Repertory,  Professor  Dod 
contributed  a  sketch  of  the  life  and  work  of  William  Lenhart  of 
York,  Pa.,  a  noted  mathematician  of  his  day  and  a  friend  and  corre- 
spondent of  Professor  Gill  in  connection  with  his  Miscellany.  On 
the  death  of  Mr.  Joseph  Roberts  in  1835,  Mr.  Lenhart  was  offered 
the  position  of  actuary  in  the  Pennsylvania  Company  for  Insur- 
ances of  Lives  and  Granting  Annuities,  in  Philadelphia.  This  com- 
pany was  the  first  to  do  a  general  life  insurance  business  in  Amer- 
ica. It  has  since  abandoned  this  branch  of  its  business  and  I  have 
been  unable  to  learn  from  its  records  anything  regarding  either  Mr. 
Roberts,  its  early  actuary,  or  Mr.  Lenhart.  But  the  latter  was  at 
the  time  a  hopeless  invalid  and  was  probably  unable  to  accept  the 
offer  which  was  only  one  of  several  important  financial  posts  that 
were  tendered  him. 

The  article  on  Mr.  Lenhart  by  Professor  Dod  is  prefaced  as  a 
text  by  the  following  list  of  early  American  mathematical  journals 
to  three  of  which  Mr.  Lenhart  had  been  a  contributor  and  which 
is  suggestive  of  the  interest  then  taken  in  the  subject : 

The  Mathematical  Correspondent  edited  by  G.  Baron,  New 
York,  1804; 
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The  Analyst  edited  by  Eobert  Adrain,  Philadelphia,  1808 ; 

The  Scientific  Journal  edited  by  W.  Marrat,  New  York,  1818; 

The  Ladies'  and  Gentlemen's  Diary  edited  by  M.  Nash,  New 
York,  1820 ; 

The  Mathematical  Diary  edited  by  Robert  Adrain  and  afterwards 
by  :Mr.  Eyan,  New  York,  1825 ; 

The  Mathematical  Miscellany  edited  by  C.  Gill,  New  York,  1836. 

Such  is  a  partial  list  of  American  mathematical  journals  as  given 
by  Professor  Dod  to  several  of  which  Professor  Gill  as  well  as  Mr. 
Lenhart  contributed.  The  lack  of  adequate  financial  support  ap- 
parently allowed  only  a  brief  life  to  these  periodicals.  We  are  told 
by  way  of  contrast  that  the  Ladies'  Diary,  an  English  magazine  to 
which  Professor  Gill  had  contributed  before  coming  to  America, 
had  been  well  sustained  since  1704;  that  it  had  done  much  to  ad- 
vance mathematical  knowledge  in  that  country,  had  enrolled  many 
of  the  ablest  mathematicians  and  had  been  the  great  source  from 
which  their  authors  had  derived  the  examples  used  in  their  mathe- 
matical text  books.  In  Dr.  McClintock's  sketch  of  Professor  Gill 
are  fuller  references  to  his  work  in  connection  with  the  Ladies' 
Diary  and  Mathematical  Miscellany  as  well  as  the  mention  of  both 
Professor  Adraili  and  Mr.  Lenhart.  The  object  of  this  paper  is  to 
supplement  that  of  Dr.  McClintock's  regarding  the  last-mentioned 
notable  contributor  to  the  Miscellany. 

William  Lenhart  was  born  in  York,  Pa.,  in  1787,  "of  respectable 
parents  of  German  descent."  Until  fourteen  years  of  age  he  had 
received  little  or  no  education ;  then  Dr.  Adrain,  "  an  obscure  indi- 
vidual," opened  a  school  in  the  town.  Young  Lenhart  became  one 
of  his  pupils,  and  soon  discovered  to  his  sagacious  teacher  his  won- 
derful talents  for  mathematics.  Mr.  Adrain  was  delighted  with 
the  opportunity  for  developing  the  mind  of  one  who  had  a  genius 
for  his  own  favorite  study.  Smitten  with  affection  for  his  pupil  he 
devoted  a  care  beyond  what  mere  dut)'  demanded  and  they  became 
companions  in  study.  In  less  than  two  years  young  Lenhart  was 
taken  from  the  school  and  sent  out  into  the  world  to  earn  a  liveli- 
hood with  no  other  knowledge  of  letters  than  he  had  acquired  in  the 
brief  interval.  But  he  had  laid  the  foundation  for  the  development 
of  one  of  the  most  remarkable  mathematicians  America  had  pro- 
duced. Before  leaving  he  had  already  begun  contributing  to  the 
Mathematical  Correspondent  of  Mr.  Baron.     His  first  venture  was 
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as  a  dry  goods  clerk  in  Baltimore,  but  he  detested  the  work  and  con- 
tinued to  prosecute  his  mathematical  studies,  and  at  seventeen  was 
a  prize  winner  in  one  of  its  problems.  In  1808  Dr.  Adrain  had 
moved  to  Philadelphia  and  started  the  Analyst.  Young  Lenhart  at 
once  became  a  contributor.  It  is  interesting  to  note  that  Dr. 
Adrain  anticipated  both  Laplace  and  Gauss  and  published  in  his 
Analyst  the  first  demonstration  ever  famished  of  the  mathematical 
law  of  error. 

After  four  years  in  Baltimore  young  Lenhart  accepted  a  book- 
keeper's position  in  an  important  commercial  house  in  Philadel- 
phia. So  satisfactory  was  his  work  that  two  or  three  years  later 
he  was  offered  a  partnership  with  his  personal  services  as  his  only 
contribution  to  the  capital.  His  mathematical  studies  and  con- 
tributions were  still  kept  up.  But  now  a  distressing  accident 
wrecked  his  whole  business  career.  Thrown  from  a  buggy  by  a 
runaway  horse,  a  spinal  disease  ensued  which  rendered  his  whole 
subsequent  existence  a  life  of  physical  torture.  His  only  relief  was 
the  prosecution  of  his  mathematical  investigations  which  he  now 
resorted  to  in  order  to  deaden  his  suffering.  Without  the  aid  of 
books  he  pursued  his  profound  researches  in  the  field  of  the  Dio- 
phantine  analysis  which  was  his  special  subject  of  study,  and  calcu- 
lated his  tables  amid  all  the  agony  his  nature  could  endure.  In  a 
letter  to  Professor  Gill  in  1837,  he  says:  "My  body,  my  dear  Sir, 
may  be  broken  to  pieces  and  the  mind  in  consequence  may  be  in- 
jured, but  I  have  a  spirit  which  cannot  be  broken,  a  cheerfulness 
and  health  survive  that  shall  bear  me  up  superior  to  all  the  ills  of 
life,  and  whilst  I  have  an  x  and  a.  y  in  addition  and  am  capable  of 
using  them  I  will  not,  must  not  despair." 

The  Diophantine  analysis  was  the  branch  in  which  Mr.  Lenhart 
specialized  and  which  covered  the  bulk  of  his  mathematical  con- 
tributions. When  Professor  Gill  began  his  Mathematical  Miscel- 
lany in  1836  Mr.  Lenhart  became  a  contributor  at  his  request  and  a 
voluminous  correspondence  regajding  the  problems  and  solutions  in 
the  Miscellany  followed.  It  is  chiefly  upon  his  contributions  to 
this  periodical  that  Mr.  Lenhart's  fame  as  a  mathematician  rests. 
It  gained  for  him  the  reputation  of  the  greatest  Diophantine  analyst 
that  ever  lived  "and  this  was  no  small  renown  with  Euler  and 
Lagrange  and  Gauss  as  his  competitors."  As  Professor  Dod  well 
said  in  his  article  referred  to,  "  to  be  placed  in  the  same  order  of 
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renown  with  these  illustrious  men,  and  to  stand  the  first  in  the  order, 
as  far  as  the  Diophantine  analysis  is  concerned,  is  indeed  a  scientific 
eminence  which  the  greatest  intellects  may  envy."  The  Diophan- 
tine analysis,  as  those  familiar  with  it  know,  deals  with  a  class  of 
algebraic  problems  which  are  indeterminate  from  the  fact  that  the 
equations  are  fewer  in  number  than  the  unknown  quantities,  and 
hence  they  admit  of  various  solutions  in  which  the  preliminary  rea- 
soning involved  is  exceedingly  subtle  and  difficult  to  grasp;  if 
a;2  -[-  ?/2  =:  fl  where  a  is  a  positive  integer  and  the  unknowns  are 
required  to  Ije  integers,  the  equation  may  sometimes  be  satisfied  by 
various  values  and  sometimes  by  none,  and  the  solution  frequently 
requires  an  exceptionally  high  order  of  analytic  power.  No  essen- 
tial advance  in  the  development  of  this  branch  until  the  times  of 
Euler  had  been  made  since  the  days  of  the  second  Alexandrian 
School  in  the  third  century  of  the  Christian  era.  Even  the  solu- 
tions of  Euler  with  the  advantages  of  modern  higher  mathematics 
were  suggestive  of  tentative  guessing  to  Professor  Gill;  hence  the 
profoundness  of  the  analysis  of  this  gifted  American  invalid. 

Upon  the  death  of  Mr.  Lenhart  Professor  GiU  furnished  to  Pro- 
fessor Dod  a  somewhat  extended  review  of  his  wonderful  work  as 
displayed  in  the  pages  of  the  Mathematical  Miscellany.  Space  will 
not  permit  a  reference  here  to  the  various  problems  thus  discussed 
by  Professor  Gill.  But  one  incident  of  his  discussions  with  Mr. 
Lenhart  should  not  be  omitted.  Professor  Gill  had  intimated  that 
the  solution  of  a  certain  problem  strongly  suggested  a  system  of 
happy  guessing.  Mr.  Lenhart  was  indignant  and  proceeded  to 
demonstrate  to  Professor  Gill  in  his  reply  that  he  had  simply  sup- 
pressed the  intermediate  steps  in  his  reasoning,  believing  they 
should  be  obvious  and  the  omitted  links  were  at  once  supplied. 
Professor  Gill  manfully  confessed  in  his  response  not  only  that  he 
had  met  a  greater  mathematician  in  that  line  than  himself,  but  the 
greatest  that  the  world  had  produced.  One  is  reminded  of  the 
translator  of  the  "Mecanique  Celeste"  who  never  came  across  one 
of  Laplace's  "  thus  it  plainly  appears  "  in  the  reasoning,  but  he  felt 
doomed  to  an  hour  of  hard  study  to  find  how  it  "  easily  appeared." 
Lenhart's  reasoning  was  on  the  order  of  Laplace's. 

Among  the  problems  referred  to  by  Professor  Gill  as  illustrative 
of  Mr.  Lenhart's  wondrous  ability  was  one  which  had  long  puzzled 
the  algebraists  of  England  and  America  and  for  which  the  con- 
tributors to  the  Ladies'  Diary  could  find  no  satisfactory  solution: 
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to  divide  Tinity  into  three  such  positive  parts  that  if  each  part  be 
increased  by  unity  the  sums  shall  be  three  rational  cubes.  Mr. 
Lenharfs  solution  involved  numbers  running  into  quintillions. 
Space  will  not  permit  a  fuller  summary  of  the  biographical  sketch 
by  Professor  Dod.  The  periodical  in  which  it  appeared  was  long 
ago  discontinued  and  the  number  in  the  hands  of  the  writer  may 
be  the  only  copy  existing.  Lenhart  explains  to  Professor  Gill  why 
he  had  so  largely  confined  his  investigations  to  the  fields  of  pure 
geometry  and  algebraic  analysis.  In  his  early  life  he  lacked  the 
educational  opportunity  and  thereafter  his  suffering  was  so  great 
that  he  sought  only  for  amusement  as  a  relief.  Death  relieved  him 
from  torture  in  1840.  His  will  bequeathed  to  Professor  Gill  his 
three  unpublished  mathematical  works  and  mathematical  papers, 
*'as  a  mark  of  my  friendship  for  him  and  as  evidence  of  my 
high  respect  for  his  talents  and  attainments  in  mathematics/'  and 
that  they  might  be  preserved  as  evidence  of  the  way  in  which  he 
amused  himself  during  hours  of  respite  from  excruciating  pain. 
The  discontinuance  of  the  Miscellany  prevented  the  publication  of 
the  papers.  The  name  of  William  Lenhart,  perhaps  the  most  re- 
markable diophantist  America  has  produced,  is  today  practically  un- 
known. The  object  of  this  paper  is  to  rescue  this  friend  of  Pro- 
fessor Gill,  and  potential  actuary,  from  oblivion. 


Aesteact  of  Discussion  of  Preceding  Paper. 

(written  discussion.) 
ME.  W.  A.  hutcheson: 

All  of  us  are  actuaries,  some  of  us — ^the  "chosen  few" — are 
mathematicians  enough  to  know  something  of  Diophantus  and  the 
Diophantine  Analysis,  but  all  of  us  are  glad  that  Mr.  Nichols,  one 
of  our  oldest  members,  has  presented  to  us  his  paper  on  William 
Lenhart,  the  American  Diophantist. 

Thanks  to  Mr.  Joffe,  I  have  been  able  to  peruse  the  article  in  The 
Biblical  Repertory  and  Princeton  Review,  from  which  Mr.  Nichols 
quotes.  There  is  no  mention  in  this  article  that  it  was  written  by 
Professor  Albert  Dod,  nor  could  I  find  there  that  Mr.  Gill  stated 
that  Mr.  Lenhart  was  the  greatest  Diophantist  that  the  world  had 
produced. 

One  statement  in  which  I  was  interested  was  that  Mr.  Lenhart 
was  offered  the  post  of  Actuary  of  the  old  Pennsylvania  Company 
upon  Mr.  Joseph  Eoberts'  death  in  1835,  but  I  note  with  regret 
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that  Mr.  Xichols  has  been  unable  to  get  any  information  from  the 
company  regarding  either  Mr.  Lenhart  or  Mr.  Roberts. 

AVould  that  we  could  in  writing  history  employ  the  "Time- 
^Machine,"  regarding  which  Mr.  H.  G.  Wells  wrote  some  twenty-five 
or  thirty  years  ago,  and  make  excursions  into  the  past.  You  re- 
member how  Wells  makes  his  hero  on  his  "time-machine"  travel 
backwards  and  forwards  along  time  just  as  any  of  us  might  go 
north  or  south ;  time  is  the  fourth  dimension,  space,  i.e.,  length, 
breadth  and  thickness  being,  of  course,  the  other  three — something 
akin  to  Einstein's  "juggling"  with  time  and  space. 

Xot  having  the  Time  Machine,  however,  we  must  laboriously 
delve  into  the  past  in  order  to  find  out  what  happened,  even  a  few 
years  ago.  Recently  I  took  such  a  journey  into  the  past  of  some 
seventy  years  ago,  and  came  across  a  very  interesting  character,  who 
was  a  contemporary  of  Lenhart  and  Gill,  and  who  made  the  first 
valuation  of  the  Mutual  Life's  liabilities.  This  valuation,  I  was 
glad  to  see,  was  on  the  net  level  premium  basis;  it  was  made  in 
1848,  one  year  before  Mr.  Gill  was  appointed  first  actuary  of  the 
Mutual  Life.  Our  Trustees'  records  aggravatingly  recorded  con- 
ferences with  actuaries,  but  gave  no  names,  but  luckily  our  expense 
accounts  showed  a  sum  of  $400  was  paid  to  a  certain  Dr.  G.  C. 
Schaeffer  for  making  the  valuation,  and  thanks  to  Mr.  Joffe  we 
unearthed  Dr.  Schaeffer.  Sometime  I  may  be  able  to  give  further 
particulars  of  him,  but  meantime  to  show  his  versatility,  I  will  only 
state  that  he  helped  to  survey  the  route  for  the  Croton  Aqueduct — 
New  York's  water  supply — in  the  thirties,  that  he  was  Librarian  of 
Columbia  College  in  the  forties,  that  he  occupied  various  positions 
in  Washington  in  the  fifties,  sixties  and  early  seventies — in  the 
Patent  office,  in  the  Smithsonian  Institution,  Professor  of  Materia 
Medica,  Professor  of  Agriculture,  Chemistry,  Botany,  etc. 

During  the  Civil  War  he  made  war  maps  for  the  Government, 
and  the  reliable  data  which  he  had  on  various  points  proved  of 
great  use  to  the  various  armies  in  the  field.  On  one  occasion  a 
large  bridge  over  a  river  in  Virginia  had  been  destroyed ;  the  river 
was  high  and  it  was  of  vital  importance  for  the  army  to  cross  it. 
Lincoln  sent  for  Professor  Schaeffer  and  asked  for  the  exact  dimen- 
sions of  the  river  so  as  to  put  a  pontoon  bridge  over  it;  Schaeffer 
was  able  to  give  the  information,  obtaining  it  from  the  Transactions 
of  the  Engineers  Society  of  Berlin,  an  officer  in  the  German  Army 
who  had  visited  the  spot  sometime  previously,  having  furnished  the 
information  to  the  Transactions  of  that  Society. 

But  more  of  Dr.  Schaeffer,  anon,  perhaps,  and  let  us  go  back  to 
William  Lenhart,  the  Diophantist,  and  Walter  Xichols,  the  author 
of  the  article.  For  those  who  want  to  read  the  article  in  The  Bibli- 
cal Repertory  and  Princeton  Review,  I  would  suggest  a  journey  to 
the  New  York  Public  Library,  or  to  the  Library  of  Columbia  IJni- 
versity,  in  both  of  which  libraries  copies  will  be  found.  Those  in- 
terested in  Diophantus  and  the  Diophantine  Analysis  will  find  suffi- 


124  WILLIAM    LENHART,    THE   AMERICAN   DIOPHANTIST. 

cient  to  occupy  their  spare  moments  in  reading  Sir  Thomas  L. 
Health's  "  Diophantus  of  Alexandria,"  Professor  Carmichael's 
"Diophantine  Analysis" — No.  16  of  the  Mathematical  Mono- 
graphs, of  which  No.  15  was  Mr.  Eobert  Henderson's  "  Mortality 
Laws  and  Statistics" — and  Professor  Cajori's  "History  of  Mathe- 
matics." 

To  Mr.  Nichols,  the  ever  young,  our  most  sincere  thanks  are  due 
for  his  interesting  and  informing  article.  May  he  long  be  spared 
to  make  journeys  into  uncharted  lands,  and  may  it  always  please 
him  to  lay  the  fruits  of  his  toils  before  us. 

(author's  oral  REVIEW  OF  Discussioisr. ) 
MR.   WALTER  S.   NICHOLS". 

I  would  like  to  simply  make  one  remark  in  order  to  get  it  on 
jour  records.  Mr.  Hutcheson  suggested  in  his  review  that  the  au- 
thorship was  not  expressed  in  the  paper  that  was  taken  from  the 
Biblical  Repertory.  It  was  a  pencil  memorandum  apparently  put 
on  by  an  uncle  of  mine  who  was,  I  think,  at  least  a  classmate  of 
Professor  Dod.  Professor  Dod,  I  may  say,  was  a  noted  mathema- 
tician of  his  day  and  while  he  probably  was  not  familiar  with  the 
more  advanced  modern  mathematics,  at  the  same  time  so  far  as  his 
intellectual  ability  is  concerned  probably  he  would  measure  up  well 
with  the  mathematicians  in  our  institutions  today. 
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Pbelimixary  Term  Valuatiox. 

BY 
A.  A.  WELCH. 

When  Cardinal  Xewman  changed  from  the  Anglican  to  the 
Roman  Catholic  Church  he  wrote  his  "Apologia  pro  Vita  Sua,"  in 
which  he  explained  to  his  brother  ecclesiastics  and  to  the  world  the 
reasons  for  his  changed  religious  beliefs.  He  even  anticipated 
Peter's  injunctions  to  "be  ready  always  to  give  an  answer  to  every 
man  that  asketh,  with  a  reason  for  the  hope  that  is  in  you." 

"While  I  do  not  suppose  that  my  beliefs  or  disbeliefs  interest  any 
large  number  of  men,  and  while  I  do  not  think  one  in  these  days  of 
changing  beliefs  must  needs  write  an  Apologia  pro  Vita  Sua,  still 
just  because  so  many  men  and  women  are  now  flitting  from  one 
intellectual  or  spiritual  roost  to  another  through  what  may  seem  to 
onlookers  as  loose  and  not-followed-through  reasoning,  I  do  desire 
to  explain  to  the  professional  friends  with  whom  it  has  been  my 
privilege  to  live,  the  reasons  why  I  believe  that  some  form  of  pre- 
liminary term  valuation,  instead  of  the  old  net  premium  valuation, 
is  not  only  safe  but  under  present  conditions  for  many  reasons 
desirable. 

It  is  but  natural  that  one  who  has  always  been  connected  with 
long  established  old  line  life  insurance  companies  in  the  east,  where 
the  full  net  premium  valuation  has  been  accepted  as  the  standard  for 
conservative  underwriting,  should  think  of  any  standard  of  valua- 
tion which  requires  less  reserves  than  the  full  net  premium  valua- 
tion as  one  to  be  looked  upon  with  suspicion.  He  might  also  feel 
that  he  was  still  further  fortified  in  this  conviction  when  he  remem- 
bers the  attempts  of  certain  companies  early  in  this  century  to  adopt 
a  preliminar}"  term  valuation  on  certain  forms  of  policies  for  the 
sole  purpose  of  granting  exorbitant  commissions  to  agents.  With 
such  experiences,  therefore,  it  is  not  strange  that  an  eastern  actuary 
should  at  first  have  looked  askance  on  any  attempt  to  secure  the 
adoption  of  the  preliminary  term  method  of  valuation. 

During  the  past  year  this  proposition  of  substituting  a  prelimi- 
nary term  or  modified  preliminary  term  valuation  for  the  full  net 
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premium  reserve,  has  been  forced  upon  the  attention  of  all  insurance 
men.  The  question  has  been  fairly  asked  actuaries:  "Is  not  the 
preliminary  term  method  of  valuation  a  safe  method  of  valuation  ?  " 
And  it  has  been  difficult  for  an  actuary  of  a  company  which  issues 
its  policies  dated  ahead  anywhere  from  one  to  twelve  months,  with 
an  interim  contract  covering  the  insurance  between — even  though 
that  interim  contract  is  at  a  lower  premium  rate  than  that  written 
in  the  policy  itself — ^to  say  that  some  form  of  preliminarv-  term 
valuation  is  not  absolutely  safe.  If  it  is  safe  with  the  use  of  a 
small  premium  for  the  preliminary  term,  surely  the  increase  of  that 
preliminary  term  premium  does  not  weaken  the  standard. 

But  when  this  eastern  actuary  has  been  called  upon  to  answer  this 
question  and  has  finally  conceded  the  safety  of  this  method,  he  has 
always  been  faced  with  the  fact  that  the  adoption  of  the  preliminary 
term  valuation  had,  in  the  past,  brought  with  it  extravagance  in 
the  acquisition  of  insurance,  and  he  has  been  quite  content  to  sink 
back  into  his  old  belief  that  the  full  net  premium  valuation,  with 
the  possible  select  .and  ultimate  adaptation  as  described  in  the  New 
York  law  for  the  purpose  of  imposing  an  expense  limitation,  is  the 
best  one  for  life  insurance  interests  to  live  under. 

Habits  of  thought,  memories  of  the  past,  and  the  natural  con- 
servatism of  those  on  whom  responsibility  for  financial  welfare  in 
the  future  is  laid,  have  so  wedded  us  to  the  full  net  premium  re- 
serve that  we  have  come  to  believe  its  use  furnishes  a  peculiar 
safety  to  the  company  employing  it,  a  safety  which  would  be  haz- 
arded by  the  employment  of  any  lower  method  of  valuation. 

Now,  however,  this  whole  question  has  come  up  in  a  way  which 
will  not  allow  of  its  being  brushed  aside  or  pushed  into  the  back- 
ground, for  eastern  states  have  been  asked  to  admit  companies 
valuing  their  liabilities  on  a  modification  of  the  preliminar}^  term 
plan.  Even  in  New  York,  where  policies  may  be  valued  on  the 
select  and  ultimate  plan,  and  insurance  expenses  must  be  limited 
to  a  fund  measured  by  this  expedient,  this  concession  is  desired. 
The  obligation  upon  us,  then,  is  to  forget  the  peculiar  sanctity  with 
which  we  have  clothed  the  full  net  premium  reserve  method  of 
valuation  and  to  view  the  question  apart  from  our  prejudices.  If 
any  one  of  these  methods  of  valuation,  the  full  net  premium,  the 
select  and  ultimate,  or  a  modified  preliminary  term,  is  known  to  be 
a  better  and  safer  method  of  valuation  than  all  the  rest,  then  some 
method  of  measuring  the  expense  allowance  on  such  form  of  valua- 


PRELIMIXARY  TERM  VALUATIOX.  127 

tion  should  be  worked  out.  If  all  are  equally  safe  and  yet  one  lends 
itself  more  readily  than  ,all  the  others  to  a  valuation  of  new  business 
in  any  amount  without  crippling  the  resources  of  the  company,  or 
to  a  satisfactory  measurement  of  the  proper  new  business  expense, 
it  would  seem  as  if  that  form  of  valuation  should  be  adopted  gen- 
erally. 

It  is  practically  impossible  to  give  such  a  definition  of  "safety" 
as  applied  to  actuarial  valuation  of  an  annual  or  limited  premium 
life  or  endowment  policy,  as  will  permit  of  comparison  of  the  prac- 
tical safety  of  various  forms  of  valuation.  If  we  assume  the  full 
net  premium  reserve  as  our  ideal  of  safety,  a  comparison  of  this 
plan  with  the  select  and  ultimate  of  the  New  York  law  shows  that 
the  lower  reserves  of  the  first  five  years  release  certain  funds  for 
expenses,  but  expect  a  mortality  rate  during  those  five  years  lower 
than  the  tabular  rate.  Is  it  better  to  take  acquisition  expenses 
entirely  out  of  surplus  funds  and  to  build  up  those  surplus  funds 
by  future  savings  in  mortality,  or  to  let  the  reserve  funds  be  less- 
ened during  those  five  years  and  to  build  them  up  to  the  full  net 
premium  reserve  at  the  end  of  that  period  by  assuming  a  somewhat 
lower  mortality  than  that  called  for  by  the  table?  Who  will  say 
one  is  safer  than  the  other,  and  why? 

Or  is  it  wiser  to  take  acquisition  expenses  out  of  the  first  pre- 
mium and  begin  the  second  year  with  a  somewhat  higher  net  pre- 
mium than  that  assumed  under  the  full  net  premium  reserve,  which 
plan  will  allow  of  the  full  tabular  mortality  in  each  year,  and  yet 
will  never  yield  a  reserve  quite  equal  to  that  under  the  full  net 
premium  plan  until  all  the  premiums  under  the  policy  are  fully 
paid?  Under  the  full  net  premium  reserve  and  the  preliminary 
term  reserve  we  provide  for  the  same  mortality  rate,  but  in  com- 
parison we  may  say  that  the  former  insists  on  a  slightly  greater 
self-insurance  than  the  latter,  the  reserves  being  slightly  greater 
and  the  amount  at  risk  slightly  less.  Who  will  say  that  either  one 
of  these  is  the  safer  method,  and  for  what  reason? 

If  no  one  form  can  be  selected  as  furnishing  any  greater  safety 
than  the  others,  we  ought  to  consider  the  adaptability  of  the  vari- 
ous forms  to  business  requirements.  When  the  life  insurance  busi- 
ness went  through  its  public  investigation  in  1905  and  1906,  it  was 
acknowledged  that  if  the  law  required  the  full  net  premium  reserve 
it  would  be  impossible  for  young  or  small  companies  to  operate 
thereunder.     To  remedy  this  defect  the  New  York  code  formulated 
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a  select  and  ultimate  method  of  valuation  for  application  to  the 
American  Experience  Table  of  Mortality,  which  would  at  once 
measure  the  maximum  amount  which  should  be  paid  by  a  company 
for  acquiring  new  business  and  enable  it  to  pay  such  expense  and 
to  set  up  the  necessary  reserves  from  the  premiums  themselves. 

Since,  however,  most  companies  were  then  reserving  under  the 
full  net  premium  plan,  this  new  code  of  New  ^York  contained 
another  provision — Section  96 — in  which  a  company  was  restricted 
in  the  amount  of  business  which  it  might  write  in  any  one  year. 
While  this  statute  as  applied  to  the  large  companies  was  designed 
to  keep  them  from  attaining  too  great  a  size,  its  application  to  the 
small  companies  was  for  the  purpose  of  guarding  them  against 
writing  an  amount  of  business  which  would  result  in  too  great  a 
strain  on  their  surplus  funds,  which  otherwise  might  be  used  in 
payment  of  well  earned  dividends  on  old  insurances. 

During  the  past  two  years  even  the  oldest  and  largest  as  well  as 
the  younger  and  smaller  life  insurance  companies,  have  proven 
through  actual  experience  that  the  employment  of  the  full  net  pre- 
mium reserve  has  been  a  severe  financial  handicap  upon  them  in 
endeavoring  to  meet  the  expense  necessitated  by  the  unusual  de- 
mands for  additional  insurance  which  have  been  made  throughout 
the  country.  It  would  seem,  therefore,  that  the  employment  of 
the  full  net  premium  plan  for  valuing  reserves  would  under  certain 
circumstances  limit  even  the  largest  companies,  as  well  as  the 
smaller,  in  the  acceptance  of  risks  or  would  necessitate  the  cutting 
of  dividends  on  old  policies,  if  risks  were  to  be  freely  accepted. 

One  of  the  unanswerable  claims  of  the  advocates  of  the  prelimi- 
nary term  valuation  is  that  it  automatically  makes  allowance  for 
acquisition  expenses  and  still  values  the  obligations  of  a  company 
on  a  perfectly  safe  and  satisfactory  basis ;  that  no  matter  how  much 
or  how  little  business  is  written  by  the  company,  the  reserves  which 
it  is  obliged  to  set  up  automatically  yield  from  the  premiums  on 
the  insurance  written  the  necessary  amount  of  expenses  for  acquisi- 
tion of  the  business,  and  that  in  this  way  each  group  of  policy- 
holders entering  a  company  at  any  period  is,  through  the  very 
method  of  valuation  adopted,  charged  with  its  own  acquisition  ex- 
penses and  that  subsequent  renewal  and  overhead  expenses  are 
cared  for  as  they  arise.  In  this  way  each  policyholder  pays  his 
share  of  the  acquisition  expenses,  no  matter  how  soon  he  withdraws 
from  the  company  or  how  long  he  is  insured  therein. 
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Equally  with  the  preliminary  term  plan  would  the  New  York 
select  and  ultimate  method  of  reserve  allow  companies  to  write  any 
amount  of  new  business  without  making  a  drain  on  their  surplus, 
provided  acquisition  expenses  were  kept  within  the  limits  described 
in  Section  97  of  the  New  York  law.  But  this  select  and  ultimate 
plan  presupposes  a  mortality  rate  below  the  tabular  rate  during  the 
first  five  years  of  each  policy  and  employs  the  surplus  earned  from 
such  low  mortality  to  increase  the  reserve  each  year  until  at  the 
end  of  the  fifth  year  the  reserve  is  equal  to  that  under  the  full  net 
premium  plan.  This  plan,  however,  can  be  used  only  in  connection 
with  a  mortality  table  that  provides  for  a  mortality  rate  greatly  in 
excess  of  the  actual  and  as  applied  to  the  American  Experience 
Table  of  Mortality,  while  it  provides  reserves  .and  costs  which  may 
be  correct  in  the  aggregate,  at  almost  all  of  the  individual  ages  it 
does  not  represent  the  truth.  As  between  the  two  methods  of  valua- 
tion, the  preliminary  term  and  the  select  and  ultimate  of  the  New 
York  law,  the  former  seems  to  be  much  more  adaptable  and  to 
more  accurately  represent  the  facts. 

If  we  admit  that  the  preliminary  term  plan  of  valuation  is  equally 
safe  with  the  full  net  premium  plan  and  the  select  and  ultimate, 
and  is  far  more  adaptable  to  present-day  business  requirements 
than  the  full  net  premium  plan,  and  is  better  even  than  the  select 
and  ultimate,  still  we  have  associated  in  our  memory  the  idea  of 
extravagance  in  the  acquisition  of  new  business  that  is  to  be  valued 
on  the  preliminary  term  plan,  while  with  the  select  and  ultimate 
plan  we  have  a  measure  of  expense  which  has  already  proven  its 
value  during  thirteen  years  of  use.  Can  some  modification  of  the 
preliminary  term  plan  of  valuation  be  found  that  will  not  increase 
these  limits  to  acquisition  expenses  in  a  manner  to  bring  back  the 
old  extravagance? 

For  the  purpose  of  proving  that  such  a  modification  can  be 
framed,  I  submit  the  following  Table  A,  which  gives  under  the  four 
forms  of  policies  most  generally  used — the  Ordinary  Life,  20- 
Premium  Life,  20- Year  Endowment  and  10-Year  Term — the  acqui- 
sition expenses  allowed  by  the  select  and  ultimate  method  of  valua- 
tion as  described  in  the  New  York  Law,  Section  97,  and  the 
allowance  provided  under  a  preliminary  term  valuation  modified 
so  that  the  acquisition  expense  under  any  policy  shall  be  the  full 
net  premium  for  the  age  at  issue  less  the  net  one  year  term  premium 
by  the  American  Experience  Table,  with  3^  per  cent,  interest,  plus 
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the  full  loading  on  the  premium,  but  with  no  net  premium  allow- 
ance granted  in  excess  of  that  under  the  Ordinary  Life  policy. 

These  two  methods  I  have  designated  in  the  table  as  S.  &  U.  for 
the  select  and  ultimate,  and  O.L.  P.T.  as  describing  the  prelimi- 
nary term  modified  so  that  the  net  premium  under  the  Ordinary 
Life  policy  shall  be  the  maximum  net  premium  allowance. 

TABLE  A. 

Acquisition  Expense  Allowan-ces  per  $1000. 

Ordinary  Life. 


Age. 

20. 

30. 

40. 

50. 

60. 

s.  &U 

$14.55 
11.19 

$16.63 
15.62 

$20.37 
22.72 

$29.00 
33.96 

$51.06 
49.96 

O.L.  P.T 

20  Premium  Life. 


s.  &u 

16.75 
12.06 

18.74 
16.51 

22.14 
23.56 

30.16 
34.62 

51.45 
50.30 

O.L.  P.T 

20  Yeae  Endowment. 


S.  &U.... 

o.  l.  p.  t. 


17.60 
13.83 


19.15 
17.93 


22.30 
24.55 


30.03 
35.15 


51.37 
50.46 


10  Year  Teem. 

s.  &u 

7.68 
3.92 

9.08 
5.02 

12.01 
7.29 

19.83 
13.21 

39.25 
26.42 

O.L.  P.T 

In  this  table  it  will  be  seen  that  the  allowance  under  the  modified 
preliminary  term  plan  is  less  at  the  younger  ages  than  that  granted 
under  the  select  and  ultimate,  but  larger  at  the  older  ages,  and  as 
they  approach  and  pass  each  other  at  some  age  between  30  and  40, 
it  is  probable  that  over  the  total  business  of  any  company  the  allow- 
ances under  the  one  would  differ  very  little  from  those  under  the 
other. 

In  order  to  test  this  out  I  have  applied  the  two  methods  to  the 
business  of  the  Phoenix  Mutual  Life  Insurance  Company  written 
in  1919,  and  in  Table  B  I  have  classified  the  business  of  the  com- 
pany under  the  four  kinds  of  policies  designated,  giving  the  aver- 
age age  at  which  the  business  was  written.  In  doing  this  I  have 
taken  practically  all  Life  policies  calling  for  premiums  for  thirty 
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or  more  years  as  belonging  to  the  Ordinary  Life  group;  all  Life 
polic'ies  calling  for  premiums  for  twenty-five  or  less  years,  in  the 
20-Premium  Life  group ;  all  Endowment  policies  of  less  than  thirty- 
five  years  duration  as  belonging  to  the  20- Year  Endowment  group ; 
all  long  term  Endowments  of  thirty-five  or  greater  duration,  in  the 
Ordinary  Life  group;  all  Term  policies  I  have  placed  in  the  10- 
Year  Term  class,  since  our  Terms  were  about  equally  divided  be- 
tween 5- Year,  10- Year  and  20- Year  Terms.  The  average  age  at 
issue  of  each  group  was  found  by  inspection  and  proved  by  the  net 
premium,  and  tlie  premiums,  computed  by  the  American  Expe- 
rience, 3  per  cent..  Table,  were  loaded  10  per  cent,  of  self  plus  20 
per  cent,  of  the  Ordinary  Life  net  premium. 

TABLE  B. 


Plan. 

Percentage  to 
Whole  Issue 
In  Company. 

Average  Age 
at  Issue. 

Expense  Allowance  per  $1000. 

Under  S.  &  U. 

Under  O.L.P.T. 

Ordinary  Life 

20-Payment  Life .... 

20- Year  End't 

10-Year  Term 

Average  allowance.  . . 

50.8 

30.0 

6.4 

12.8 

42 
34 
35 
41 

$21.50 

19.82 
20.42 
12.51 

$24.59 

18.95 

20.84 

7.66 

$19,776 

$20,491 

The  "average  allowance"  appearing  on  the  bottom  line  of  the 
table  was  of  course  computed  after  giving  due  weight  to  the  amount 
of  insurance  written  in  each  of  the  groups  described,  and  inasmuch 
as  the  company  wrote  about  $52,000,000  of  business  in  1919,  the 
total  allowance  for  acquisition  expenses  under  each  plan  may  be 
found  by  multiplying  the  "  average  allowance "  by  52,000,  and  in 
doing  this  we  find  the  following  results : 

Expense  allowance  under  S.  &  U.  plan   $1,028,352 

Expense  allowance  under  O.  L.  P.  T.  plan 1,065,532 

The  accuracy  of  the  method  of  valuing  these  funds  was  tested  by 
comparing  the  total  allowance  described  above  under  the  select  and 
ultimate  plan  with  that  which  the  company  had  actually  worked 
out  for  Schedule  Q  of  the  New  York  blanks,  and  it  was  found  that 
they  differed  by  only  $11,000  in  amount,  which  difference  was 
easily  accounted  for  through  the  additional  loading  taken  by  the 
company  for  its  semi-annual  and  quarterly  premiums. 

It  would  appear,  therefore,  as  if  a  preliminary  term  plan  of 
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valuation  modified  so  tliat  no  net  premium  allowance  for  acquisi- 
tion expenses  should  be  given  in  excess  of  that  under  the  Ordinary 
Life  policy,  would  provide  an  expense  allowance  for  new  business 
fully  equal  to  that  described  in  the  present  'New  York  law,  while 
the  valuation  of  the  policies  on  this  basis  would  enable  the  com- 
pany to  write  any  amount  of  business  which  it  desired,  within  the 
limits  for  .acquisition  expenses  above  described,  without  throwing 
any  strain  upon  its  surplus  funds. 

Under  such  a  plan  as  this  the  total  expense  allowance  for  all 
charges  against  the  business  would  naturally  be  the  acquisition  ex- 
pense fund  above  described  plus  the  premium  loadings  on  all  the 
renewal  premiums.  This  amount,  however,  would  not  give  enough 
of  a  total  allowance  to  provide  for  the  necessary  acquisition  and 
overhead  expenses  of  a  young  company  that  had  but  a  comparatively 
small  amount  of  insurance  in  force,  and  therefore  the  preliminary 
term  valuation  for  such  a  company  might  be  still  further  modified 
to  that  form  already  known  as  the  modified  preliminary  term  of  the 
Illinois  statutes,  which  makes  allowance  of  the  full  net  premium 
(less  the  one  year  term)  for  all  policies  having  a  net  premium  no 
greater  than  that  under  a  20-Premium  Life  policy  and  for  those 
policies  having  net  premiums  in  excess  of  a  20»Premium  Life  policy, 
the  same  net  premium  allowance  as  that  given  under  a  20-Premium 
Life. 

Such  a  plan  of  valuation  adopted  in  any  state  would  make  it  pos- 
sible for  new  companies  to  be  organized  or  for  small  companies 
organized  outside  of  the  state  to  operate  therein,  and  it  would  also 
allow  the  old  and  well  established  companies  to  write  all  the  busi- 
ness that  they  could  within  the  accustomed  limits  of  acquisition 
expense  before  described,  and  make  it  unnecessary  for  any  state  to 
adopt  the  unscientific  and,  in  all  other  branches  of  business,  un- 
heard of  plan  of  restricting  the  amount  of  business  that  might  be 
written.  It  is  true  that  the  limits  for  the  total  expenses  of  a  com- 
pany would  be  increased  by  this  method  over  those  now  imposed 
by  Section  97  of  the  New  York  law,  but  this  increase  is  needed 
for  smaller  companies  and  will  not  lead  to  extravagance  in  the 
larger  ones. 

The  suggestion  of  a  small  additional  reserve  to  all  policies  having 
more  than  twenty  premiums,  so  that  at  the  end  of  twenty  years  the 
total  reserve  under  all  policies  would  be  equal  to  the  reserve  under 
the  full  net  premium  reserve,  was  a  concession  to  the  old  ideas 
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regarding  the  sanctity  of  the  full  net  premium  reserve  which  was 
adopted  by  the  joint  committee  of  the  Association  of  Life  Insurance 
Presidents  and  the  American  Life  Convention,  and  I  do  not  believe 
adds  anything  to  the  value  or  safety  of  the  plan. 

When  Section  97  of  the  New  York  law  was  framed  non-partici- 
pating companies  were  relieved  from  any  limitations  on  the  total 
expenses,  for  reasons  that  are  apparent.  From  the  limits  on  acqui- 
sition expenses,  however,  they  were  not  relieved,  on  the  theory  that 
they  might  set  a  standard  of  extravagance  in  new  premium  expense, 
as  well  as  a  participating  company.  The  limitation,  however,  on 
acquisition  expenses  was  the  same  for  non-participating  as  it  was 
for  participating  companies  and  the  fact  that  participating  pre- 
miums are  loaded  much  heavier  than  non-participating  premiums 
has  given  the  participating  companies  an  advantage  in  this  respect 
over  the  non-participating  companies.  In  fact,  non-participating 
companies  are  living  within  the  limits  for  acquisition  expenses  in 
many  cases  because  of  the  especially  large  allowance  given  under 
Term  policies  through  the  assumed  mortality  savings,  which  under 
the  translation  of  the  law  are  peculiarly  favorable  in  the  case  of 
Term  policies.  If,  therefore,  the  more  rational  measurement  of 
expenses  by  the  preliminary  term  policy  were  adopted,  some  addi- 
tional lee-way  should  be  given  to  the  non-pai;^icipating  company. 

I  therefore  would  suggest  that  in  the  case  of  non-participating 
premiums — which  have  a  low  loading  in  anticipation  of  surplus 
interest  and  mortality  returns  in  the  future — the  allowance  be 
made  on  the  assumption  that  the  premiums  are  loaded  at  least  12^ 
per  cent,  of  self  plus  12|  per  cent,  of  the  Ordinary  Life  net  premium 
at  the  same  age,  a  method  of  loading  now  widely  used  by  participat- 
ing companies.  Perhaps,  however,  as  a  first  premium  commission 
on  a  non-participating  premium  would  yield  a  smaller  amount  than 
the  same  percentage  commission  on  a  participating  premium,  a 
slightly  lower  loading  might  be  assumed,  such  as  10  per  cent,  of  self 
plus  10  per  cent,  of  Ordinary  Life. 

This  preliminary  term  plan  can  be  used  with  any  table  of  mor- 
tality which  may  in  the  future  be  substituted  for  the  American 
Experience  Table  and  while  with  different  loadings  the  fund  for 
acquisition  expenses  might  vary  greatly  from  that  provided  under 
the  present  law,  still  an  amendment  to  the  law  changing  the  table 
of  mortality  could  also  change  the  character  of  the  expenses  to  be 
included  in  this  allowance,  in  a  perfectly  satisfactory  manner. 
"  But  that  is  another  storv." 
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Treatment  of  Disability  Claim  Transactioxs  in 
THE  Annual  Statistics. 

BY 
JAMES  S.  ELSTON, 

Very  probably  others  have  developed  a  logical  system  of  account- 
ing for  disability  claim  benefits  under  total  and  permanent  dis- 
ability provisions  issued  in  connection  with  life  insurance  or  de- 
ferred life  annuity  contracts  where  the  real  benefit  due  to  the 
addition  of  this  provision  to  the  contract  is  not  what  it  may  appear 
to  the  layman  to  be.  But  I  have  been  unable  to  find  any  printed 
discussion  that  would  materially  help  students  or  others  who  have 
previously  given  this  subject  little  thought.  Furthermore,  I  doubt 
whether  such  accounting,  except  in  the  simplest  cases,  is  consistent 
between  the  different  companies.  This  paper  is  therefore  written 
in  the  hopes  that  the  discussion  of  it  will  throw  light  on  the  whole 
matter  and  lead  both  to  a  simplification  of  detail  not  obtained  at 
the  expense  of  accuracy,  and  to  a  greater  uniformity  of  treatment. 

The  question  is  of  growing  importance  as  there  must  be  several 
hundred  millions  of  insurance  in  force  under  the  "  Maturity  "  dis- 
ability provision,  concerning  the  accounting  under  which  there  is 
most  question.  As  the  ages  of  the  insured  lives  covered  advance, 
an  increasingly  large  number  of  claims  is  to  be  expected,  especially 
since  the  period  of  influence  by  medical  selection  is  expiring  on  a 
large  part  of  this  exposure.  Furthermore,  we  are  just  beginning 
to  enter  the  period  of  death  claims  following  disability,  the  account- 
ing of  which  should  have  special  attention. 

Types  of  Disability  Peovisions. 

A  great  variety  of  permanent  total  disability  provisions  has  been 
issued,  principally  during  the  last  ten  years,  some  types  by  many 
companies  and  some  variations  by  only  a  few.  Without  attempt 
to  be  exhaustive,  the  most  important  of  these  clauses  may  be 
divided,  as  far  as  the  accounting  of  the  benefits  is  concerned,  into 
five  types. 


IN   THE   AXXUAL   STATISTICS.  135 

1.  The  simplest  benefit  is  the  "  Premium  "Waiver  "  feature  under 
which,  as  premiums  are  essentially  paid  when  due  by  the  company, 
Premiums  Waived  should  be  debited  and  Eenewal  (or  First  Year) 
Premiums  credited.  Under  the  present  Convention  edition  of  the 
annual  statement  the  "  Premiums  Waived "  account  is,  I  believe, 
preferable  to  the  "Disability  Claims"  for  the  debit  entry,  as  the 
required  separation  between  Premiums  Waived  and  Disability  Pay- 
ments to  Policyholders  can  be  obtained  more  easily  than  by  the  use 
of  a  memorandum  account  for  one  of  them.  Obviously,  however, 
entries  to  this  account  cease  when  premiums  would  be  no  longer 
paid  by  the  insured  if  he  were  not  disabled,  this  even  though  dis- 
ability benefits  of  other  types  may  still  accrue.  As  will  appear  later 
the  Premium  Waiver  is  an  essential  part  of  all  but  the  third  of  the 
types  of  disability  provision. 

Whether  entry  of  gross  or  net  premiums  should  be  made  depends 
on  the  practice  of  the  individual  company,  possibly  with  reference 
to  commissions  and  dividends.  To  me  it  seems  preferable  to  make 
premium-entries  after  disability  on  the  same  gross  basis  as  before. 
Theoretically  it  depends  on  whether  the  gross  or  the  net  premiums 
have  been  used  in  the  calculation  of  the  original  disability  clause 
premium. 

2.  One  of  the  simplest  disability  provisions  as  well  as  the  one 
providing  most  complete  coverage  is  the  "  Annuity  "  type.  In  ad- 
dition to  waiving  the  premiums,  the  company,  starting  six  months 
after  proof  of  disability  (or  one  year  after  the  next  succeeding 
anniversary  in  some  companies)  pays  the  insured  an  annual  in- 
come payable  annually  or  monthly,  of  $100  per  $1,000  insurance, 
or  a  monthly  income  of  $10, — the  exact  terms  depending  on  the 
company.  The  essential  feature  is  that,  as  the  payment  of  this 
income  in  no  way  affects  the  settlement  of  the  contract  at  maturity 
or  death,  the  annuity  is  a  true  disability  benefit  and  therefore  a 
true  "  Disability  Claim  "  entry.  In  most  companies  this  income  is 
a  true  life  annuity  payable  as  long  as  the  insured  is  disabled, 
though  in  some  companies  the  income  ceases  at  maturity  under 
endowment  contracts.  Temporary  disability  benefits  are  analogous 
from  the  accounting  standpoint  to  the  Annuity  type. 

3.  Many  companies  have  combined  a  disability  provision  in- 
volving any  of  the  other  types  of  benefits  available  in  event  of 
disability  occuring  before  age  60  (or  other  stated  age)  with  what 
may  be  termed  an  "  Interest  Waiver  "  benefit  available  in  event  of 
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disability  occuring  after  age  60,  Under  this  "the  coinpany  will 
allow  all  premiums  otherwise  payable  to  accumulate  without  inter- 
est as  an  indebtedness  on  this  contract."  Such  premiums  are  liens 
under  the  contract  and  could  be  treated  as  such,  or  as  Policy  Loans 
or  preferably,  I  believe,  as  "  Disability  Loans  "  as  will  appear  later. 
The  real  benefit  to  the  insured  is  the  exemption  from  loan  inter- 
est so  that  the  amount  of  this  interest  is  to  be  debited  to  "  Dis- 
ability Claims  "  and  credited  to  "  Disability  Loan  Interest."  There 
may  be  some  question  as  to  the  rate  at  which  interest  should  be 
charged  but  I  believe  it  should  be  the  3  per  cent,  or  3f  per  cent, 
on  which  the  premium  is  based. 

4.  Under  what  may  be  termed  the  "  Advances  "  ty^e,  the  instal- 
ments of  $50  a  year  for  twenty  years  (or  of  $100  a  year  for  ten 
years)  are  paid  the  insured  during  disability  in  addition  to  waiving 
premiums.  These  instalments  reduce  the  death  claim  in  most 
companies  by  the  gross  amount  paid,  though  in  a  few  cases  only 
the  commuted  value  of  the  remaining  instalments  is  payable  at 
death.  In  the  latter  case  the  disability  claim  may  be  a  possible 
source  of  financial  profit  to  the  company,  as  death  occurs  on  the 
average  within  a  few  years  after  disability  when  in  many  cases  the 
loss  on  account  of  the  disability  claim  would  be  more  than  counter- 
balanced by  the  reduction  of  the  death  benefit. 

As  these  instalments  do  not  ultimately  increase  the  insured's 
estate,  being  merely  "advance"  pa.}'inents  toward  the  death  or 
matured  endowment  claim,  they  should  be  debited  to  "Disability 
Loans."  But  the  real  disability  benefit  is  the  fact  that  the  in- 
sured's family  has  the  use  of  the  money  before  it  otherwise  would 
(except  in  so  far  as  a  policy  loan  might  be  a  makeshift  for  the  dis- 
ability benefit).  The  value  of  this  clause  consists  in  the  annual 
interest  on  the  accumulated  amount  charged  to  "  Disability  Loans  " 
under  the  contract.  This  Disability  Loan  interest  should  be  deb- 
ited therefore  to  "  Disability  Claims." 

Various  companies  make  the  annual  income  continuous  through- 
out disability,  if  the  insured  lives  after  the  face  of  the  policy  is  ex- 
hausted by  the  payment  of  instalments.  The  continuous  portion  is 
of  the  Annuity  type. 

5.  As  suggested  above,  the  disability  clause  that  gives  the  most 
trouble  before  a  complete  principle  of  handling  all  such  accounts 
is  worked  out  is  the  "  Maturity  Clause  "  which  provides  practically 
for  the  settlement  of  the  contract  at  disability  but  pa3'able  in  instal- 
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ments  over  a  period  of  years  (usually  of  $68  per  $1,000,  on  a  3^% 
interest  basis,  for  twenty  years),  with  full  allowance  for  interest 
on  unpaid  instalments.  There  is  no  question  but  that  the  real 
value  of  the  contract  to  the  insured  when  the  first  instalment  is  pay- 
able, as  well  as  the  net  liability  of  the  company  at  that  time  is  the 
full  face  of  the  policy  which,  td  simplify  the  whole  subject,  will 
hereafter  be  considered  $1000  in  every  case. 

But  when  it  is  considered  that  if  the  contract  contained  no  dis- 
ability provision,  the  face  amount  would  be  payable  at  death,  which 
usually  occurs  within  a  few  years,  the  question  arises  as  to  what  is 
the  excess  value  at  disability  due  to  the  disability  clause  only.  Ob- 
viously it  is  incorrect  to  charge  $1000  as  "Disability  Claims." 
Charging  $68  a  year  as  "Disability  Claims"  is  even  worse.  In 
either  case  bookkeeping  trouble  arises  when  death  results  in  a  few 
years,  whether  or  not  an  attempt  is  made  to  adjust  the  accounts  to 
show  the  true  loss  due  to  the  disability  claim. 

As  will  develop  later  under  the  method  suggested,  the  benefits 
are  considered  as  a  composite  of  Premium  Waiver,  "  Advances " 
of  $34.18  (of  the  $68  for  twenty  years)  and  a  disability  Annuity 
of  $33.82,  which  makes  the  accounting  follow  out  logically  the 
method  of  computing  the  premium. 

Some  companies  issue  this  type  of  disability  provision  with  the 
further  benefit  of  a  life  annuity  after  the  full  original  insurance 
has  been  settled  in  instalments.  This  continuous  feature  is  of 
course  really  of  the  Annuity  type. 

Fundamental  Accounting  Principles. 

Bookkeeping  falls  short  of  its  purpose  to  lead  to  real  accounting 
unless  the  ultimate  result  obtained  is  a  true  display  of  the  facts. 
Especially  in  the  case  of  a  comparative  innovation  in  our  business 
in  which  the  real  cost  of  the  benefit  to  the  company  remains  to  be 
satisfactorily  determined,  the  bookkeeping  is  a  failure  as  to  these 
claims,  unless  the  real  gain  or  loss  from  this  source  can  be  period- 
ically obtained  reasonably  accurately.  To  my  mind  it  is  not  satis- 
factory to  charge  $1000  to  "Disability  Claims"  and  at  death,  prob- 
ably in  another  accounting  period  (usually  another  calendar  year), 
reverse  the  entry,  or  at  least  a  large  portion  of  it.  This  would 
infiate  the  one  year's  claim  and  understate  the  others. 

Of  course,  the  deficiencies  in  accounting  can  be  counterbalanced 
to  some  extent  by  actuarial  investigation  of  the  experience  by  the 
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company  as  to  the  rate  of  disability  and  the  death  rate  after  dis- 
ability. But  without  such  investigation  becoming  an  accounting 
in  itself,  it  cannot  show  the  financial  effect  of  the  disability  provi- 
sion, which  in  the  last  analysis  is  most  desired, — interpreted,  of 
course,  in  the  light  of  the  principles  guiding  the  approval  of  claims 
and  with  due  consideration  of  the  comparative  amount  of  business 
containing  such  a  provision  issued  within  a  period  subject  to  the 
effects  of  selection.  Theoretically,  an  analysis  of  the  experience 
under  each  type  of  disability  provision  analyzed  as  to  age  at  issue 
and  duration  since  inception  of  the  contract  is  desirable.  But  espe- 
cially to  a  company  having  in  force  half  a  dozen  different  forms  of 
disability  provision,  under  some  of  which  the  benefits  are  compara- 
tively slight  and  under  others  of  which  they  are  great,  no  such 
detailed  analysis  is  practicable,  and  any  which  made  no  distinction 
as  to  types  of  disability  provision  might  be  misleading.  A  real 
disaibility  claim  accounting  is  therefore  desirable,  especially  until 
a  general  investigation  of  the  companies'  experience  gives  us  more 
information  as  to  foundation  basis  on  which  our  rates  should  be 
constructed. 

The  method  of  accounting  described  herein  gives,  I  believe,  es- 
Bentially  accurate  information  as  to  a  company's  financial  experi- 
ence under  the  disability  provision,  without  being  too  complicated 
from  the  practical  viewpoint.  A  general  set  of  rules  for  each  com- 
pany's disability  clauses  could  be  drawn  up  for  its  accounting  de- 
partment to  follow.  Possibly  when  final  settlement  arrives  at 
death,  maturity  or  recovery  all  cases  should  be  referred  to  the  actu- 
arial department.  The  apparent  complexity,  if  any,  of  the  method 
described  arises,  I  believe,  from  the  inclusion  in  this  paper  of  the 
various  details  of  transactions  which  rarely  occur,  introduced  herein 
to  emphasize  the  inclusiveness  and  sufficiency  of  the  method.  The 
fundamental  transactions  that  ordinarily  occur  are  very  simple.  In 
fact  the  difficulty  of  the  method  if  any,  is  involved  in  explaining 
the  rationale  to  one  unfamiliar  with  the  actuarial  viewpoint,  as  the 
practical  application  is  extremely  simple. 

The  whole  method  is  dependent  on  two  mutually  related  funda- 
mental principles: 

(1)  That  the  benefits  under  every  type  of  disability  are  those 
for  which  provision  is  made  in  the  formula  for  computing  the  pre- 
mium, and 

(2)  That  disability  claim  accounting  should  be  supplementary 
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to  the  accounting  under  the  regular  contract  but  should  not  inter- 
fere with  the  latter's  normal  course.  In  analysis  of  complicated 
disability  benefits  the  safest  way  to  judge  the  correctness  of  any 
method  proposed  is  to  assume  that  one  company  issues  the  life 
contract  without  disability  provision,  and  another  company,  per- 
haps a  subsidiary  company,  issues  the  disability  provision,  and  then 
investigate  what  the  latter  company's  accounts  should  show — all 
very  much  in  the  way  Mr.  Arthur  Hunter  so  ably  analyzed  dis- 
ability clauses  and  disability  claim  reserves  in  the  Transactions, 
Volume  XII,  page  65. 

The  two  essential  features  of  the  method  described  herein  are: 

(1)  The  accounting  is  consistent  between  all  forms,  even  the 
most  complicated.  For  instance,  provision  is  made  for  the  Pre- 
mium Waiver  benefit  under  the  "Advances"  and  "Maturity" 
clauses  as  well  as  under  the  more  obvious  cases.  The  value  of  con- 
sistency is  most  helpful  in  adjusting  entries  at  death,  maturity  or 
recovery,  as  will  be  seen  from  the  following  more  detailed  analysis 
of  the  "Advances"  and  the  "Maturity"  accounting,  and 

(2)  Practical  considerations  are  linked  up  with  the  theoretical 
considerations  by  means  of  the  introduction  into  the  accounting 
system  (of  companies  issuing  any  of  the  more  complicated  benefits) 
of  two  new  accounts  which  might  be  termed  "Disability  Loans" 
and  its  corollary  "  Disability  Loan  Interest,"  the  entries  to  the  for- 
mer being  all  sums  advanced  to  the  insured  which  reduce  the 
amount  payable  at  ultimate  settlement. 

The  balance  at  any  time  of  the  "  Disability  Loans  "  is  essentially 
a  "  Policy  Loan  "  item.  It  is  in  fact  the  sum  of  various  sums  bor- 
rowed by  the  insured  or  "advanced"  by  the  company  to  be  ulti- 
mately deducted  from  Death  or  Matured  Endowment  claims. 

There  may  be  some  objections  to  thus  treating  Disability  Loans 
as  an  Asset  account  but  I  believe  they  are  outweighed  by  the  ad- 
vantages. Sums  advanced  to  the  insured  are  practically  first  liens 
under  the  contract,  unless  the  construction  of  the  contract  itself  is 
faulty.  The  company  is  absolutely  protected  against  being  com- 
pelled to  pay  at  death  any  of  these  amounts  which  have  been  treated 
as  Disability  Loans.  Prior  policy  loans  should  be  taken  into  con- 
sideration when  the  amount  and  number  of  instalments  of  the 
disability  loans  is  determined.  Future  policy  loans,  if  permissible 
at  all,  should  be  made  in  full  light  of  the  disability  loans  already 
made  and  still  to  be  made.     Lapse  because  of  non-payment  of  pre- 


140 


TREATMENT    OF   DISABILITY    CLAIM    TRANSACTIONS 


m          O 

rr.         O 

g' 

a 
1 

•a 
a 

O 

1— ( 

T 

ll     § 

O   Q,        '-' 
1-1                  « 

.     3         "= 

!  o    2 

52  ■>     €© 

fl  «     «« 

o  a     a, 
?2_2j 

g    »    03 

i^-a 

1 

1 

03     O     '*'     !B 

Ifll 

m    *5 

"2 

c3 

c3 

•J?  +2-0  o3 

•^  -S-o  « 

c3  >   bo 

vs-^ 

S 
o 

U 

u 

P       o 

P        u 

o 

P 

O 

o 

O    1 

o  , 

2l 

2h 

S  fl 

2w 

§1 

xs 

73 

©p 

€# 

«« 

*f 

a 

T3 

1  "C 

|t3 

-a 

o 

03    gJ 

m  a> 

m  O 

OE    g 

i  <u 

Q 

« 

§  3'ra" 

ss^ 

fl  '-I  ^-v 
B   3^ 

a  fl'm 

a  3'3' 

rt 

■g 

'^^i 

"S  *^  -S 
^  e3  fl 

■^^^ 

^Jfl 

«»l 

ill 

Q 

P 

p 

p 

p 

.  "^  Sh 

--  OD  an 

-^         ^-^    CD    OD 

^-v 

^^  on   03 

„        1^  "S  fl 
fl        O^  S 

.2  fl     ^^ 

2     J.t^  c 

2 

^j  aj  o 
fl      '^•-' 

2 

■3 
£ 

III 

IfeS 

77  (-1.  u 

|||°-P 

«f  S  S  2i  ^ 

o 

oo 
CO 

1 

o  S  °°  .^ 

n 

CD  00^ 

C   m  fl««   O 

ro  (D  fl  t«  o 

S 

00  fl  «4M  o 

03»&«© 

a^  v?  i-i  o  -i* 

C3  -J-  1— I    O  -kS 

c3 

•j?i-l  o-is 

>> 

2 

O 

p^p 

OP 

O 

P 

o 

ca 

lO 

2 

m 

,           1 

^ 

Q 

m 

03 

<D 

1    L 

ca 

t4 

2 

'S 

g.a 

fl    a 

1     '3 

o 

O  — • 

3S 

o     — 

5 

■1 

o 

JO 

^     O 

1 

0 

>. 

>>>> 

>1  >J 

>.      >> 

."*^  .-t^ 

-1^  -^ 

.t^  00  .t;  (N 

3 

7^ 

rfl  rfl 

s  3 

73 'Irs  CO 

CO 

Ji 

c3   rt 

33 

c3   e3 

C3C0   c3eO 

, 

« 

.2 

03    03 

to    03 

.26©. 2^ 

CS 

a 

P 

pp 

PP 

p_p 

p4 

|1 

■2S 

5 

o 

DO 

c  a 

In- 

"3  S 

1 

3:^ 

« 

» 

« 

♦ 

1 

T3 

.1 

=  a 
II 

GO 

S"3 

ll 

1'^ 

ll 

P4 

££ 

£^ 

£^ 

1^ 

£ 

e$ 

(ii 

Oh 

Cl, 

fS 

■•-> 

S  <u 
.2  > 

-^ 

U 
fl 

111 

>>    DO    O 

a  "3 
2^ 

3 
fl 
fl 

> 

T3 

3 

M 

Ph 

< 

< 

o 

-   » 

IN    THE    ANNUAL    STATISTICS.  141 

mium  is  out  of  the  question  because  premiums  under  all  but  the 
Interest  Waiver  benefit  are  waived  as  part  of  the  disability  benefit. 
The  security  of  these  Disability  Loan  assets  should  therefore  be  as 
great  as  that  of  any  Policy  Loans. 

Most  of  the  preceding  statements  will  be  clearest  when  applied 
to  the  Interest  Waiver  benefit,  under  which  there  can  be  no  ques- 
tion about  the  premiums  not  paid  being  as  valid  an  indebtedness 
to  the  company  and  as  amply  secured  as  any  Policy  Loan.  If  the 
principle  of  Disability  Loans  is  admitted  to  properly  account  for 
these  premiums,  then  application  to  Advances  and  Maturity  clauses 
is  but  an  extension  of  the  principle  to  make  the  accounting  under 
all  types  consistent. 

These  Disability  Loans  can  easily  be  considered  as  investments 
or  not  according  to  the  purpose  in  view.  For  instance  they  are 
just  .as  good  an  offset  to  the  Liabilities  as  any  other  asset,  but  it 
will  probably  be  considered  advisable  to  exclude  them  in  any  de- 
termination of  the  rate  of  interest  earned  on  invested  assets. 

At  any  time  the  balance  of  the  Disability  Loan  Account  should 
show  the  total  indebtedness  accumulated  under  policies  under 
which  Disability  Claims  are  still  active,  as  the  entries  at  death  or 
maturity  (or  expiry  of  term  policies)  clear  off  all  previous  debits 
under  those  policies.  For  a  periodic  check  however,  a  disability 
claim  register  should  be  maintained  from  which  an  inventoiy  of 
these  loans  can  be  made. 

Ledger  Accounts. 

The  essence  of  the  suggested  method  is  illustrated  for  the  typical 
disability  provisions  in  the  schedule  on  page  140. 

The  preceding  outline  should  be  self  explanatory  in  the  light  of 
the  description  of  the  various  types  of  disability  provision,  except 
in  the  case  of  the  Maturity  Clause  and  possibly  the  case  of  the 
Advances  type  issued  by  a  few  companies  involving  the  possibility 
of  profit,  at  least  in  individual  cases,  due  to  the  r^uction  of  the 
death  benefit  to  the  commuted  value  of  unpaid  instalments  of  the 
advances.  Even  here,  to  be  consistent  with  the  principle  of  keep- 
ing the  disability  accounts  separate  from  the  insurance,  "Death 
Claims"  to  my  mind  should  be  debited  for  the  full  $1,000  and 
"Cash"  and  "Disability  Loans"  credited  with  their  proper 
amounts,  and  the  balance  be  made  up  with  a  credit  entry  to  "  Dis- 
ability Claims." 
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Under  the  Maturity  disability  provision,  the  advantage  to  the 
insured  is  interest  in  advance  on  $1000  or  at  3|%,  $33.83  as  orig- 
inally provided  for  in  the  computation  of  the  premium  by  a  for- 
mula based  on  the  type 


3'x:60-x\ 

If  the  real  Disability  Claim  benefit  is  $33.83  there  is  left  out  of 
the  $68.00  cash  payment,  $34.18  still  to  be  accounted  for.  The 
actual  accumulation  of  this  amount  at  3|%  compound  interest  as 
in  the  following  table  shows,  as  theoretical  considerations  make 
necessary,  that  at  any  time  death  or  maturity  may  occur,  the  accu- 
mulated amount  together  with  the  commuted  value  of  remaining 
instalments  exactly  equals  $1000. 

Entries  in  Event  of  Death. 
(Death  considered  as  occurring  at  end  of  Year.) 


End 

Debit. 

Credit. 

Accumulated 

Accumulated 

of  Year. 

Death 

Cash  =  Commuted 

Disability  Loan 

Disability 

Claims. 

Value  of  Unpaid 

(Without 

Loan 

Instalments. 

Interest). 

Interest. 

1 

$1,000 

$964.90 

$  34.18 

$  1.20 

$1,000.28 

2 

1,000 

928.29 

68.36 

3.63 

1,000.28 

3 

1,000 

890.40 

102.54 

7.35 

1,000.29 

5 

1,000 

810.59 

170.90 

18.81 

1,000.30 

10 

1,000 

585.32 

341.80 

73.21 

1,000.33 

20 

1,000 

0 

683.60 

316.83 

1,000.43 

*  Discrepancies  are  due  to  the  fact  that  instalments  should  be  $67.98  in- 
stead of  $68.00. 

These  annual  instalments  of  $34.18  together  with  interest  an- 
nually thereon  are  properly  accounted  for  as  Disability  Loans  as 
they  reduce  to  that  extent  the  amount  of  ultimate  settlement.  In 
fact,  as  the  commuted  value  at  death  payable  to  the  beneficiary 
should  be  computed  anyway,  it  is  even  unnecessary  to  figure  the 
amount  previously  debited  to  "  Disability  Loans."  Moreover, 
merely  using  the  balance  of  $1000,  while  accurate  enough  for  prac- 
tical purposes,  would  also  obviate  adjustments  of  interest  for  frac- 
tional parts  of  a  year. 

A  slight  modification  of  this  method  on  Maturity  cases  would 
be  to  debit  "Disability  Loans"  with  $1000,  and  credit  "Supple- 


IN   THE   ANNUAL   STATISTICS.  143 

mentary'  Contracts  not  involving  Life  Contingencies"  with  the 
same  amount,  after  which  interest  on  the  Disability  Loans  would 
be  debited  to  "Disability  Claims,"  leading  to  the  same  net  result. 
This  treatment  however  would  not  be  as  analogous  to  that  outlined 
which  is  based  on  the  formulas  used  in  computing  the  premiums, 
and  furthermore  it  would  lead  to  greater  inflation  of  both  the  assets 
and  liabilities  as  explained  later. 

Not  only  is  the  treatment  of  a  Maturity  disability  claim  in  event 
of  death  and  maturity  simple  but  also  at  the  expiry  of  a  term  con- 
tract, because  the  disability  premium  provides  for  a  pure  endowment 
in  event  of  survival  to  expiry  after  disability.  "  Disability  Claims  " 
should  therefore  be  debited  $1000  in  the  same  way  as  "  Death 
Claims"  under  the  contract  would  be  debited  at  death,  the  cor- 
responding credit  being  partly  a  cancellation  of  all  previous  debits 
to  "Disability  Loans,"  and  partly  the  balance  of  the  $1000  being 
credited  to  "Consideration  for  Supplementary  Contracts  not  in- 
volving Life  Contingencies." 

If  this  treatment  is  decided  upon  it  should  be  borne  in  mind 
that  it  logically  automatically  eliminates  the  possibility  of  recovery 
after  the  expiry  of  the  term  period.  In  other  words  it  assumes 
that  mere  survival  as  a  disabled  life  to  the  expiry  date  vests  the 
claim  as  clearly  as  would  death  within  the  term  period.  This,  I 
believe,  is  justified  because  it  is  really  the  benefit  provided  in  the 
premium  formula,  the  only  doubt  arising  from  a  question  as  to  the 
degree  to  which  the  disability  experience  table  itself  takes  into  con- 
sideration the  possibility  of  recovery  after  disability.  It  seems  to 
me,  however,  that  any  experience  that  we  may  obtain  as  to  the 
mortality  rate  among  disabled  lives  must  be  based  on  a  large  pro- 
portion of  lives  that  cannot  be  traced  to  death  or  recover}^  but 
must  be  treated  as  "existing"  on  the  final  date  to  which  the  in- 
vestigation is  carried.  The  possibility  of  recovery  is  therefore  still 
open  and,  what  is  more  important,  the  pure  endowment  should 
therefore  accrue  on  the  expiry  date  as  a  disability  claim  in  event  of 
survival  as  a  disabled  life  regardless  of  the  possibility  of  recovery. 
This  conclusion  may  also  be  arrived  at  from  the  general  argument 
that  all  possibility  of  profit  or  loss  due  to  a  life  contingency  should 
be  confined  to  the  term  period. 

The  treatment  in  event  of  recovery  should  be  consistent  with  the 
above  but  would  depend  on  the  actual  terms  of  the  adjustment.  If 
reinstatement  of  the  full  contract  is  made  without  any  adjustment 
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for  payments  already  made,  "Disability  Loan"  entries  should  be 
reversed  and  a  corresponding  debit  made  to  "  Disability  Claims." 
If  future  insurance  is  reduced,  corresponding  adjustment  should 
be  made,  the  best  way  perhaps  being  to  offset  the  credit  to  "  Dis- 
ability Loans "  with  a  debit  to  "  Cash  Surrender  Values "  for  as 
large  an  amount  as  can  be  considered  to  have  been  surrendered  and 
to  throw  the  balancing  debit,  if  any,  to  "  Disability  Claims."  The 
exact  entries  depend  not  only  on  the  particular  company  but  many 
times  on  the  individual  case. 

Under  all  circumstances  the  net  result  under  the  Maturity  type 
after  all  possible  entries  have  been  made,  is  that  premiums  waived 
and  payments  of  interest  in  advance  on  $1000  have  been  debited  to 
"  Disability  Claims  "  as  they  should  have  been. 

After  instalments  have  been  paid,  either  under  the  Advances  or 
Maturity  clauses  until  the  face  of  the  policy  is  exhausted,  a  per- 
plexing situation  may  arise  if  the  insured  is  still  living.  Of  course 
where  the  disability  income  is  made  continuous  as  long  as  dis- 
ability continues  after  the  original  insurance  is  exhausted,  the  com- 
pany will  have  sufiiciently  full  knowledge  as  to  when  death  occurs 
and  the  transactions  on  the  contract  need  not  be  closed  until  then. 
It  may  be  noted  that  under  the  Maturity  clause  entries  correspond- 
ing to  "  Disability  Loan  Interest "  should  be  debited  to  "  Disability 
Claims"  as  the  "Disability  Loan"  account  to  which  it  has  pre- 
viously been  debited  has  accumulated  to  $1000,  which  it  could  in 
no  event  exceed.  Another  way  of  viewing  this  interest  is  that  it 
has  become  interest  in  advance  on  $1000,  the  d  of  the  premium 
formula,  and  that  the  benefit  of  d  is  the  true  disability  claim  starting 
at  disability  but  lasting  on  life  forms  throughout  life.  But  in 
other  cases  the  company  will  have  no  good  method  of  ascertaining 
when  death  occurs.  In  any  event  such  a  situation  is  a,wkward  but 
I  fail  to  see  any  true  method  of  accounting  that  would  entirely 
obviate  it.  The  possibility  of,  in  the  first  place,  charging  off  the 
face  of  the  policy  at  disability  as  a  Disability  Loan  would  still  leave 
these  deferred  benefits  to  be  accounted  for.  If  attempt  is  made  at 
disability  to  charge  to  "  Disability  Claims  "  the  present  value  of  all 
the  future  benefits,  this  should  include  the  present  value  of  these 
deferred  benefits,  the  valuation  of  which,  when  so  far  deferred 
would  be  even  more  complicated. 

Another  possible  course  to  follow,  when  the  last  instalment  is 
paid,  is  to  debit  "Disability  Claims"  with  the  present  value  on  a 
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disabled  life  basis  of  any  future  premiums  or  interest  benefits  that 
might  accrue  thereafter  and  credit  the  corresponding  "Premium" 
and  "Disability  Loan  Interest"  accounts,  and  at  the  same  time 
make  the  same  entries  as  if  death  occurred,  unless  there  be  special 
reason  to  believe  that  Maturity  of  the  contract  as  an  endowment 
should  be  used  instead  of  Death. 

Of  course  such  cases  will  be  practically  negligible  as  the  proba- 
bility of  a  disabled  life  surviving  the  instalment  period  is  very 
slight,  and  as  most  Endowments  will  have  matured  within  that 
period.  The  most  satisfactory  method  to  follow,  if  such  cases  do 
arise,  is,  I  believe,  to  consider  that,  when  the  insured's  equity  in 
his  contract  vanishes,  the  policy  is  essentially  surrendered.  "  Cash 
Surrender  Values  "  could  therefore  be  debited  with  the  regular  cash 
value  of  the  contract  and  "  Disability  Claims  "  with  the  balance  of 
the  $1000,  "Disability  Loans"  being  credited  with  the  counter- 
balancing total  of  $1000,  thus  clearing  off  all  previous  "  Disability 
Loan  "  entries  under  the  policy.  "  Disability  Claims  "  is  the  logical 
balancing  item  as  the  real  "Disability  Claim"  entry  should  be  the 
present  value  of  future  premiums  and  interest  waived.  This  value 
is  the  difference  between  the  ultimate  value  of  $1000  and  the  pres- 
ent value  or  in  other  words  the  reserve.  In  perhaps  every  case 
after  the  policy  has  been  in  force  long  enough  to  have  all  disability 
payments  completed  the  reserve  will  be  the  same  as  the  cash  sur- 
render value.  The  theoretical  error  involved  is  that  the  value  of 
the  disability  benefits  should  be  based  on  a  disabled  life  mortality 
table  whereas  the  reserve  and  cash  value  are  at  present  based  on  a 
mixed  table. 

A  corresponding  situation  would  arise  under  the  Interest  Waiver 
clause  if  the  accumulated  premium  indebtedness  should  ever  equal 
the  face  of  the  policy  in  which  case  similar  accounting  could  be 
employed. 

Either  of  two  means  may  be  adopted  practically  to  abridge  the 
work: 

(1)  Either  all  entries  of  Disability  Loan  Interest  may  be  de- 
ferred until  death  or  maturity  because  the  amount  is  comparatively 
small  and  the  interest  would  usually  be  for  a  short  period.  In 
Maturity  cases  the  sum  at  death  of  Cash,  Disability  Loans  and  Dis- 
ability Loan  Interest  would  then  equal  $1,000;  or 

(2)  The  Disability  Loan  Interest  for  all  claims  can  be  com- 
puted at  the  end  of  the  year  on  the  mean  of  the  balances  of  the 

10 
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"  Disability  Loan  "  account  at  the  beginning  and  end  of  each  month 
in  the  year  and  the  entry  made  then.  If  a  company  has  claims  on 
both  Advances  and  Maturity  types  a  memorandum  account,  pos- 
sibly in  a  Disability  Claim  Eegister  should  be  kept  of  the  amount 
of  balances  arising  from  one  of  these  types,  so  that  the  debit  of 
"Disability  Loan  Interest"  may  be  properly  divided  between  Dis- 
ability Claims  and  Disability  Loans. 

Eeseeves. 

The  full  financial  effect  of  disability  claims  is  not  found  until 
the  inventory  account  of  "  Disability  Claim  Eeserve "  is  obtained. 
Consideration  of  the  fundamental  principle  that  we  should  be  able 
to  make  a  complete  separation  of  the  life  insurance  accounting  and 
of  the  disability  claim  accounting  the  same  as  if  they  were  trans- 
acted by  separate  companies,  should  make  it  obvious  that  the  occur- 
rence of  disability  in  no  way  affects  the  regular  life  insurance 
reserve,  even  under  Maturity  cases. 

The  Disability  Claim  Eeserve  should  be  at  any  and  all  times  the 
excess  of  the  total  reserve  carried  by  the  company  on  the  disabled 
life  over  what  it  would  have  been  if  disability  had  not  occurred. 
This  is  the  present  value  on  a  disabled  life  basis  of  all  premiums 
to  be  waived  and  all  other  benefits  to  accrue,  that  is,  in  brief,  the 
present  value  on  present  claims  of  all  future  entries  to  the  "  Dis- 
ability Claim"  account.  This  is  ob\ious  under  Premium  "Waiver 
and  Annuity  clauses. 

But  the  case  that  may  at  first  be  questioned  is  the  Maturity  type 
in  which  one's  first  thought  may  be  that  the  reserve  should  be  the 
commuted  value  of  unpaid  instalments.  The  latter  is,  of  course, 
the  amount  of  net  liability  as  shown  below.  At  the  inception  of 
disability  the  company's  liability  is  $1000,  for  which  they  could 
settle  the  contract  if  their  practice  (and  in  some  cases,  state  laws) 
permitted.  But  this  $1000  is  simply  the  sum  of  three  items,  (1) 
the  regular  reserve,  (2)  the  present  value  of  future  premiums 
(which  together  may  be  considered  the  reserve  on  a  paid-up  con- 
tract), together  with  (3)  another  sum  which  is  the  present  value  of 
the  interest  of  $33.82  waived  until  death  or  maturity.  The  last 
amount  represents  to  the  insured  the  difference  between  his  having 
the  benefit  of  $1000  available  now  and  his  or  his  beneficiarj^s  having 
it  at  his  death  or  at  maturity.  Of  course,  on  the  basis  of  reserve 
tables  now  in  use  it  cannot  be  expected  that  the  sum  of  the  reserve 
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on  the  regular  policy,  and  of  the  combined  present  value  of  the  pre- 
miums waived  and  interest  benefits,  (the  (Pz+c?) a^+n-j  of  the  re- 
serve formula)  will  exactly  equal  $1,000.  If  our  reserves  were 
based  on  mortality  and  disability  tables  sufficiently  analyzed  to  pro- 
vide for  all  cases  of  death  after  disability,  this  would  be  theoretically 
true.  At  any  rate  the  practical  method  of  handling  this  is  to 
assume  that  the  Disability  Claim  reserve  is  $1000  less  the  regular 
reserve.  The  sum  of  the  regular  reserve  and  Disability  Claim  re- 
serve will  therefore  be  $1000  not  only  at  the  inception  of  disability 
but  at  every  other  time  before  death  or  maturity. 

The  "  Disability  Loan  "  account  is  an  Asset  accoimt  offsetting  the 
Liability  accounts.  The  former  increases  more  rapidly  than  the 
sum  of  the  latter,  thus  gradually  reducing  the  net  liability  of  the 
company  where  instalments  of  the  face  amount  are  paid  during 
disabilty.  Under  the  Maturity  type  it  is  interesting  to  see 
how  in  any  particular  case  the  accumulated  amount  of  the  "Dis- 
ability Loan"  account,  including  the  compound  interest  added  to 
itself  on  the  Asset  side,  leaves  a  net  liability,  when  subtracted  from 
the  total  $1000  liability  carried,  of  exactly  the  commuted  value  of 
unpaid  instalments.  If,  as  suggested  above  as  a  possibility,  $1000 
is  charged  directly  to  "  Disability  Loans  "  at  disability,  this  account 
would  not  increase  but  would  always  exactly  counterbalance  the 
sum  of  the  regular  and  Disability  Claim  reserves,  and  the  com- 
pany's net  liability  would  be  carried  as  the  commuted  value  of 
unpaid  instalments  under  Supplementary  Contracts. 

Gain  and  Loss  Exhibit. 

If  the  true  Disability  losses  are  included  in  the  Disbursements, 
the  calculation  of  the  true  gain  or  loss  under  the  Disabilit}''  Provi- 
sion becomes  simply  deducting  from  the  incurred  Disability  Clause 
premium  income,  the  "  Premium  Waiver  "  and  "  Disability  Claim  " 
disbursement  items  and  the  increase  in  the  Disability  Clause  and 
Disability  Claim  Reserves.  The  "  Disability  Loans  "  have  no  effect 
on  the  gain  or  loss. 

Policy  Exhibit. 

Again,  reverting  to  the  idea  of  treating  the  regular  business  in- 
dependently of  whether  disability  has  occurred  or  not,  it  will  be 
seen  that  no  policy  should  be  canceled  in  the  Policy  Exhibit,  by 
"Disability".     To  my  mind,  canceling  a  Maturity  Claim  by  Dis- 
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ability  is  a  survival  of  the  days,  when,  without  a  thorough  analysis, 
it  was  assumed  that  the  Maturity  clause  was  a  new  perfection  very 
different  from  any  previous  clauses.  The  introduction  of  the  An- 
nuity clause  has  cleared  the  atmosphere  and  shown  that  despite  the 
difficulty  of  fully  understanding  it,  the  Maturity  clause  is  really  a 
member  of  the  same  family  as  all  the  rest  and  should  be  so  treated. 
A  company  issuing  life  insurance  with  a  disability  provision 
should  no  more  cancel  a  policy  by  "  Disability  "  in  its  exhibit  of  life 
insurance  than  should  a  company  not  issuing  a  disability  provision 
and  whose  policies  therefore  are  not  affected  by  occurrence  of  dis- 
ability. If  any  analysis  of  policies  on  which  disability  claims  has 
been  approved  is  made  it  should  be  a  straightforward  analysis  of 
policies  covering  all  types  of  disability  provisions,  being  essentially 
the  policy  exhibit  of  claims  of  the  subsidiary  company  we  are  con- 
sidering as  issuing  the  disability  provision.  Such  analysis,  how- 
ever, I  believe  unnecessary  and  undesirable  now  both  because  the 
total  disability  claims  on  policies  in  force  amount  in  even  the  largest 
companies  to  only  a  few  hundred  or  possibly  a  few  thousand  in  ex- 
ceptional cases  and  because  there  are  literally  dozens  of  different 
types  of  provisions  if  all  the  different  methods  of  settlement  are 
considered.  Such  an  analysis  as  to  the  general  accounting  types 
considered  in  this  paper  might  he  misleading. 

Group  Insurance. 

Theoretically  under  one  year  term  insurance,  and  under  group 
term  insurance  in  particular,  disability  claims  should  be  treated  in 
the  same  manner  as  regular  insurance.  The  total  premium  for 
the  payment  of  the  face  amount  of  insurance  at  death  or  six  months 
after  disability,  whichever  occurs  first,  should,  where  disability  is 
considered  as  occurring  on  the  average  in  the  middle  of  the  year, 
be  v{qx-\-ra;  —  iqxTx),  if  the  usual  assumption  as  to  death  claims 
being  paid  at  the  end  of  the  year  is  followed.  O'r,  this  disability 
benefit  can  theoretically  be  expressed,  analogously  to  the  longer 
term  contracts,  as  a  pure  endowment  payable  at  the  end  of  the  year 
in  event  of  disability  within  the  year  and  survival  to  the  end  of  the 
year.  The  premium  waiver  and  payment  of  interest  in  advance  do 
not  enter  into  the  one  year  term  benefits. 

Practically,  however,  there  is  no  allowance  for  death  occurring 
within  the  year  but  after  disability.  Death  and  Disability  are 
treated  as  mutually  exclusive  contingencies.     It  is  therefore  prob- 
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ably  most  practical  to  treat  this  disability  benefit,  even  though  it 
is  a  particular  case  of  the  Maturity  clause,  as  a  true  one  year  term 
rate  for  the  payment  of  the  face  amount  of  insurance  in  event  of 
disability,  and  to  so  treat  it  regardless  of  whether  death  occurs  in 
the  same  year  or  subsequently.  This  means  incurring  a  Disability 
Claim  for  the  full  amoimt,  and,  where  it  is  to  be  settled  in  instal- 
ments, the  transfer,  either  directly  or  indirectly,  to  "  Supple- 
mentary Contracts  Not  Involving  Life  Contingencies,"  in  exactly 
the  same  manner  as  if  it  were  a  Death  Claim.  The  full  loss  would 
be  included  in  the  Gain  and  Loss  Exhibit  because  it  would  appear 
for  that  amount  in  the  Disbursements.  The  reserve,  amounting  fo 
the  commuted  value  of  unpaid  instalments,  would  be  included  in 
the  Supplementary  Contract  reserves.  Under  this  arrangement 
insurance  would  be  canceled  in  the  Policy  Exhibit  by  "  Disability." 

If  it  is  considered  that  the  exigencies  of  the  Convention  edition 
of  the  annual  statement  blank  require  that  the  reserve  be  carried 
as  Disability  Claim  Reserve,  it  could  easily  be  so  included  because 
the  reserve  on  these  claims  could,  be  most  efficiently  calculated  sep- 
arately. In  obtaining  the  Gain  or  Loss  from  Disabilit}^  however, 
allowance  must  be  made  for  the  fact  that  the  full  loss  is  already 
involved  in  the  Disbursements. 

There  will  probably  be  found  a  difference  of  opinion  as  to  whether 
Group  Term  Maturity  Clauses  should  be  treated  as  suggested  or 
whether  charge  to  Disability  Claims  should  be  made  only  in  event 
the  pure  endowment  is  payable  by  survival  to  the  end  of  the  year  of 
disability.  The  latter  method  would  have  the  advantage  that  all 
cases  of  disability  accounting  would  be  consistent,  but  it  would  be 
more  complicated  in  practice  and  would  appear  to  somewhat  distort 
what  appears  to  the  layman  to  be  the  actual  facts. 

Supplementary  Disability  Claim  Experience. 
It  is  probable  that  a  very  good  system  of  accounting  could  be 
evolved  on  the  principle  of  charging  "  Disability  Claims  "  at  dis- 
ability with  the  present  value  of  all  future  benefits.  This  would 
be  desirable  in  an}^  attempt  to  distinguish  the  experience  on  the 
disability  clause  before  disability  and  the  experience  under  disabil- 
ity claims.  But  it  would  complicate  the  accounting  to  the  extent 
of  the  addition  of  these  first  entries,  as  the  entries  when  instalment 
payments  are  made  would  still  remain  to  be  made.  It  would  also 
make  a  less  flexible  allowance  for  recovery  from  disability.     Fur- 
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tlierinore,  until  a  more  accurate  mortality  table  is  obtained  on  dis- 
a;bled  lives  based  on  experience  of  insurance  companies  instead  of  on 
that  of  fraternal  orders,  there  might  be  considerable  error  involved 
in  calculation  of  present  values  of  future  disability  benefits. 

The  use  of  this  method  vrould  be  very  valuable,  however,  in  con- 
nection with  an  investigation  of  the  disability  claim  experience,  and 
should,  I  believe,  be  carried  along  in  connection  with  that. 

It  is  with  pleasure  that  I  wish  to  express  my  appreciation  of  the 
help  afforded  me  in  preparing  this  paper  by  the  suggestions  freely 
given  me  by  the  men  with  whom  I  am  associated. 
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A  Study  of  Cases  with  a  History  of  Asthma,  Renal 
Colic,  or  Pleurisy  (Other  Than  Purulent). 

BT 

©E.   HABEY   TOtTLMIN 

AND 

OlilTEB  W.  PEEEIN. 

The  three  impairments  which  furnish  the  subject  matter  for  this 
paper  have  recently  been  investigated  by  the  Penn  Mutual  from  the 
standpoint  of  its  own  experience  and  the  results  of  this  investiga- 
tion are  submitted  herewith.  As  these  classes  do  not  constitute  a 
medically  homogeneous  group  of  impairments  the  results  are  stated 
separately  for  each  class  of  the  group ;  and  although  certain  general 
conclusions  have  been  drawn  from  this  study,  it  is  realized  that 
they  do  not  apply  with  equal  force  to  the  separate  impairments. 

The  experience  of  the  Penn  Mutual  covers  the  same  years  of  issue 
as  the  Medico-Actuarial  investigation,  viz.,  1885  to  1908  inclusive, 
but  it  has  been  brought  more  nearly  up  to  date  by  following  out 
the  history  of  the  policies  to  their  1918  anniversaries,  and  it  in- 
cludes a  small  proportion  of  cases  with  additional  impairments. 
In  all  other  important  respects  the  material  is  the  same  as  was 
contributed  to  the  M.-A.  investigation  and  the  methods  used  in 
arriving  at  the  mortality  ratios  in  the  two  investigations  are  iden- 
tical. 

Asthma. 

The  first  mentioned  impairment,  true  Asthma,  shows  the  follow- 
ing results: 


Entrants. 

Exposed  to  Risk. 

Actual  Deaths. 

Expected  Deaths 
(M.-A.  Table). 

Ratio. 

1,022 

10,933 

121 

109.11 

111% 

Comparison  with  the  M.-A,  experience  is  limited  to  cases  with  a 
history  of  attacks  within  five  years,  as  only  such  cases  were  included 
in  the  M.-A.  investigation.  Cases  with  one  attack  within  five  years 
in  the  Penn  Mutual  experience  show  a  mortality  of  145  per  cent. 
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which  is  considerably  higher  than  the  M.-A.  (113  per  cent.) ;  but 
with  one  attack  after  five  years  there  is  marked  improvement,  the 
ratio  being  96  per  cent.  As  an  indication  of  the  effect  of  the  lapse 
of  time  since  the  appearance  of  the  attack,  however,  these  results 
should  be  accepted  with  caution;  the  cases  were  small  in  number 
and  no  doubt  the  same  care  in  selection  was  not  always  observed. 
The  material  of  the  Penn  Mutual  showing  more  than  one  attack 
was  too  scanty  to  admit  of  a  separation  according  to  the  period  of 
attack.  Taking  the  group  as  a  whole  and  disregarding  the  fre- 
quency or  period  of  attacks,  the  Penn  Mutual  experience  shows  a 
lower  mortality.  111  per  cent.,  than  the  M.-A.,  121  per  cent. 

The  relative  mortality  is  lower  for  ages  under  40,  104  per  cent., 
than  for  ages  40  and  over,  117  per  cent.;  when  the  period  of  attack 
is  less  than  five  years  it  is  decidedly  lower,  83  per  cent,  against  217 
per  cent.     This  is  in  agreement  with  the  M.-A.  investigation. 

Cases  20  per  cent,  or  more  over  weight,  for  all  ages  combined, 
show  a  mortality  of  159  per  cent., — approximately  50  per  cent, 
greater  than  for  the  remainder  of  the  group.  A  further  analysis 
was  attempted  into  ages  under  40  and  ages  40  and  over  and  although 
the  younger  age  group  shows  the  higher  mortality  ratio,  the  groups 
are  too  small  to  be  significant. 

By  policy  years  for  all  ages  combined  the  mortality  was  87  per 
cent,  for  the  first  five  years,  123  per  cent,  for  the  6th  to  10th 
years  and  118  per  cent,  for  the  11th  and  subsequent  years.  The 
differences  between  these  ratios  and  the  corresponding  ratios  of  the 
M.-A.  investigation  are  partly  due,  no  doubt,  to  scanty  data.  In 
250  cases  other  impairments  were  present  but,  due  to  rigid  selection, 
these  did  not  have  an  imfavorable  effect  upon  the  mortality  ratios. 

Deaths  were  almost  twice  normal  from  Pneumonia  and  other 
respiratory  diseases,  less  than  normal  from  Tuberculosis,  and 
slightly  greater  than  normal  from  organic  diseases  of  the  heart. 
Such  results  are  in  keeping  with  the  experience  of  the  general 
practitioner. 

Eenal  Colic. 

For  the  second  impairment.  Renal  Colic,  the  following  results 
were  found: 


Entrants.           Exposed  to  Risk. 

Actual  Deaths. 

Expected  Deaths 
(M.-A.  Table). 

Ratio. 

895 

9,729 

147 

127.61 

115% 
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The  mortality  at  the  younger  ages  (under  40)  for  all  periods 
of  attack  combined  is  as  high  in  the  Penn  Mutual  as  it  is  at  the 
older  ages  (40  and  over),  and  for  one  attack  within  five  years  the 
younger  age  group  shows  even  a  higher  mortality,  133  per  cent,  as 
against  114  per  cent.  Comparison  with  the  M.-A.  investigation 
and  with  the  experience  of  the  Mutual  Life  as  presented  by  Dr. 
Brandreth  Symonds  in  the  Proceedings  of  the  Association  of  Life 
Insurance  Medical  Directors  (1912)  brings  out  the  fact  that  when 
the  period  of  attack  is  not  taken  into  account,  only  the  experience 
of  the  Mutual  Life  shows  a  more  favorable  mortality  at  the  younger 
ages.  The  conclusion  of  Dr.  Symonds,  therefore,  that  "the  young 
and  middle-aged  are  not  seriously  affected  by  this  impairment "  does 
not  seem  to  be  borne  out  by  the  results  of  these  later  investigations. 
For  all  ages  combined  the  results  corresponding  to  the  various 
periods  of  attack  are  as  follows : 


Penn 
Mutual. 

M.-A 

Mutual  Life 
(Spec.  Mort.  Inv.  Baals). 

One  attack  within  2  years 

One  attack  between  2  and  5  years . 
One  attack  between  5  and  10  years 
One  attack  in  more  than  10  years. 

101% 
128% 
109% 
111% 

82% 
101% 
102% 
123% 

95% 
115% 

92% (6th  to  12th  inc.) 
60%(12thyr.  and  after) 

The  relatively  low  mortality  shown  by  the  M.-A.  investigation  for 
the  first  two  groups  is  partly  accounted  for  by  the  committee  in 
charge  as  being  due  to  "  very  rigid  selection." 

Over-weights  show  a  high  mortality,  153  per  cent.,  which  con- 
firms the  Mutual  Life's  experience  of  150  per  cent.  (Specialized 
Mortality  Investigation  Basis)  and  the  M.-A.  experience,  169  per 
cent.  In  combination  with  other  impairments  such  as  Albumen 
and  Casts  the  mortality  of  the  Penn  Mutual  experience  rises  to  133 
per  cent,  as  against  109  per  cent,  for  the  main  impairment  only. 

When  allowance  is  made  for  the  smallness  of  the  groups,  the 
Penn  Mutual  experience  may  be  regarded  as  consistent  with  the 
M.-A.  in  showing  that  "  age  of  entry  and  duration  do  not  appear  to 
have  had  much  effect  upon  the  mortality  ratios." 

It  is  perhaps  an  interesting  coincidence  that  among  the  three 
groups  of  policy  years,  1  to  5,  6  to  10,  and  11  and  over,  the  second 
group,  6  to  10,  shows  the  highest  mortality  in  both  the  Penn  Mutual 
and  the  M.-A.  experiences.  That  the  impairment  is  continuous  is 
evident  from  the  relatively  high  mortality  after  5  years,  124  per 
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cent,  (in  the  Penn  Mutual)  as  against  88  per  cent,  for  the  first  5 
years.  The  deaths  from  Bright's  Disease  were  about  50  per  cent, 
greater  than  normal. 

During  the  period  covered  by  this  investigation  the  Penn  Mutual 
did  not,  as  a  rule,  make  microscopic  examinations  in  cases  with  a 
history  of  renal  colic ;  in  fact,  the  total  number  of  cases  in  which  a 
microscopic  was  called  for  is  so  small  as  to  be  negligible.  The  pres- 
ent day  practice  of  the  Company,  however,  requires  that  a  specimen 
of  urine  be  sent  to  the  Home  Office,  to  be  tested  microscopically  in 
every  instance. 

Pleurisy — Otheb  Than  Purulent. 

The  cases  that  make  up  this  experience  are  all  pleurisies  with 
effusion,  not  purulent,  whatever  the  supposed  cause,  whether  pri- 
mary or  idiopathic  or  otherwise,  and  the  results  for  the  entire  group 
(including  cases  with  other  impairments  and  with  one  attack  at  an 
indefinite  time  in  the  past)  are  as  follows: 


Entrants. 

Exposed  to  Risk. 

Actual  Deaths. 

Expected  Deaths 
(M.-A.  Table). 

Ratio. 

1,422 

15,103 

172 

159.33 

108% 

If  this  group  be  analyzed  into  two  sub-groups, — one  of  cases  with 
one  attack  in  five  years,  and  the  other  of  cases  with  one  attack 
after  five  years, — mortality  ratios  of  163  per  cent,  and  88  per  cent, 
respectively  are  obtained.  The  corresponding  percentages  for  the 
M.-A.  investigation  are  146  per  cent,  and  98  per  cent.  The  dis- 
tinctly higher  mortality  for  the  shorter  periods  of  attack  is  empha- 
sized by  both  experiences,  and  particularly  by  the  experience  of  the 
Penn  Mutual.  If  a  further  analysis  be  made  by  age-groups,  taking 
ages  under  40  for  one  group  and  ages  40  and  over  for  the  other,  the 
Penn  Mutual  experience  gives  a  mortality  ratio  of  179  per  cent, 
for  the  younger  age-group  with  one  attack  within  five  years,  and  141 
per  cent,  for  the  older  age-group  with  the  same  period  and  frequency 
of  attack.  Where  the  attack  occurred  more  than  five  years  prior  to 
examination  the  ratios  are  114  per  cent,  for  the  younger  age-group 
and  74  per  cent,  for  the  older.  A  short  period  of  attack  evidently 
makes  the  impairment  distinctly  serious  at  the  younger  ages  at 
entry. 

The  following  tabulations  classify  the  data  by  age-groups  and 
also  by  policy-year  groups: 
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Ages  under  SO. 

Policy  Vears.  Ratio. 

1    to      5    147% 

6  to  10   106% 

11  to  33    •.   130% 

All  policy  years    128% 

Ages  SO  to  S9. 

1  to     5   133% 

6  to  10    171% 

11  to  33    128% 

All  policy  years    141% 

Ages  40  and  over, 

1  to     5   68% 

6  to  10   85% 

11  to  33   99% 

All  policy  years    89% 

The  relatively  high  mortality  at  the  younger  ages  of  entry  and 
for  the  early  policy  years  is  clearly  brought  out  by  these  ratios. 
The  mortality  is  satisfactory  at  the  older  ages  at  entry  for  all 
durations. 

An  analysis  of  causes  of  death  by  the  same  policy  year  groups 
shows  a  death-rate  from  Tuberculosis  of  the  lungs  for  the  first  five 
policy  years  of  more  than  three  times  the  normal;  for  policy  years 
6  to  10  inclusive,  over  twice  the  normal,  and  for  policy  years  11  and 
over,  slightly  greater  than  normal.  These  results  are  not  surpris- 
ing when  we  know  that  medical  authorities  claim  that  60  to  90  per 
cent,  of  all  Pleurisies  with  effusion  are  of  tubercular  origin. 

It  is  evident  that  medical  selection  in  the  case  of  Pleurisy  was 
not  as  effective  in  minimizing  the  importance  of-  the  impairment  as 
it  was  in  the  case  of  either  Asthma  or  Eenal  Colic. 

The  standard  of  selection  of  the  Penn  Mutual  was  more  liberal 
during  the  latter  part  of  the  period  covered  by  this  investigation 
than  it  is  at  the  present  time  and  the  policies  included  in  this  ex- 
perience were  issued  at  regular  rates  of  premium  and  only  in  a 
small  proportion  of  cases  were  limited  to  the  endowment  plan. 
This  practice,  it  is  believed,  partly  accounts  for  the  higher  mortality 
ratios  of  the  Penn  Mutual  as  compared  with  the  M.-A.  experience. 

When  cases  with  additional  impairments  were  included  with  cases 
showing  only  the  main  impairment,  the  mortality  ratios  were  more 
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favorable  for  Asthma  and  Pleurisy  and  less  favorable  for  Renal 
Colic.  Such  cases  were  small  in  number,  however,  and  it  is  be- 
lieved that  when  more  than  one  impairment  was  present  the  selec- 
tion was  correspondingly  more  careful. 

Although  the  mortality  ratios  exceed  100  per  cent,  for  each  of  the 
three  impairments  it  cannot  be  concluded  from  an  analysis  of  the 
causes  of  death,  except  perhaps  in  the  case  of  Pleurisy,  that  the  im- 
pairment was  prejudicial  to  longevity. 

Overweight,  combined  with  Asthma  or  Renal  Colic,  is  distinctly 
serious  but  not  so  in  the  case  of  Pleurisy. 

The  history  of  each  impairment  seems  to  indicate  that  the  more 
remote  the  attack  the  lower  the  mortality  ratio.  It  was  pointed  out 
in  the  M.-A.  investigation,  however,  that  this  is  more  likely  to  be 
true  of  the  less  important  impairments  and  that  the  favorable  effect 
of  the  lapse  of  time  since  the  appearance  of  the  impairment  is 
likely  to  be  partially  offset  by  a  less  rigid  selection. 

Looking  upon  the  experience  of  each  group  as  a  whole  it  may  be 
stated  that  cases  with  a  history  of  Asthma  or  Renal  Colic  or  Pleurisy 
(other  than  Purulent)  may  be  accepted  at  standard  rates  only 
when  a  rigid  selection  is  maintained  in  all  cases,  regardless  of  the 
period  or  the  frequency  of  the  attack,  and  that  cases  with  a  history 
of  Pleurisy  should  almost  invariably  be  postponed  or  declined  at 
the  younger  ages,  particularly  within  five  years  from  the  occurrence 
of  the  attack. 
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Mortality  among  American  Annuitants  and 
Premiums  Based  Thereon. 

BY 

ARTHUE  HUKTEB. 

At  the  present  time  several  of  the  principal  insurance  com- 
panies base  their  annuity  rates  on  3  per  cent,  interest,  and  this 
conservative  rate  has  been  taken  because  of  the  knowledge  that 
the  mortality  experienced  by  American  companies  on  annuitants 
resident  in  the  United  States  has  been  lower  in  general  than  that 
shown  under  the  McClintock  Table  or  the  British  Offices  Annuit}^ 
Experience.  In  view  of  the  higher  rates  of  interest  which  are 
available  at  the  present  time  questions  have  naturally  arisen  in 
many  insurance  companies  as  to  the  desirability  of  using  a  rate 
of  interest  of  4  per  cent,  or  even  4^  per  cent.,  and  a  mortality 
table  which  represents  the  experience  among  American  annuitants. 
As  the  average  duration  of  life  annuities  is  about  fourteen  years 
there  are  many  actuaries  who  would  consider  it  safe  at  the  present 
time  to  assume  4  per  cent,  or  4^  per  cent,  interest,  except  possibly 
at  the  younger  ages  of  entry,  with  a  suitable  loading  to  cover  ex- 
penses and  taxation,  provided  the  basic  mortality  represented  ap- 
proximately that  which  the  company  would  be  likely  to  experience 
in  the  future.  "With  a  view  to  assisting  in  this  inquiry  twenty 
American  companies  were  asked  to  furnish  their  material  on  an- 
nuities issued  to  residents  in  the  United  States.  We  have,  of 
course,  no  means  of  knowing  that  this  experience  will  reflect 
future  conditions.  An  improvement  in  sanitary  conditions,  med- 
ical progress  such  as  the  discovery  of  a  cure  for  cancer,  and  an 
increase  in  general  knowledge  in  hygiene  would  doubtless  decrease 
the  mortality.  On  the  other  hand,  a  change  in  the  methods  of 
conducting  annuity  business,  which  would  result  in  weakening  the 
selection  exercised  by  the  annuitants  against  the  company,  would 
increase  the  mortality.  The  seK-selection  may  be  intensified  in 
the  future,  with  a  resulting  lower  mortality,  if  the  general  rate 
of  interest  continues  high  and  if  there  is  comparatively  little  in- 
centive to  purchase  annuities.     On  the  other  hand,  the  element  of 
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self-selection  would  be  weakened,  with  a  resulting  higher  mortal- 
ity, if  the  general  rate  of  interest  should  decrease  so  that  annuities 
would  become  attractive  and  if  the  companies  should  pay  a  liberal 
rate  of  commission,  which  would  result  in  the  agents  canvassing 
actively  for  annuities.  In  view,  therefore,  of  the  doubt  which 
must  exist  regarding  the  future  mortality  among  annuitants  there 
should  be  a  factor  of  safety  in  the  mortality,  in  the  loading  or  in 
the  rate  of  interest  assumed. 

In  the  present  investigation  the  twenty  American  companies 
supplying  the  statistics  have  issued  fully  95  per  cent,  of  the  imme- 
diate annuities  on  single  lives  granted  in  the  United  States.  The 
companies  were: 

^tna  Life  Insurance  Company, 

Connecticut  General  Life<  Insurance  Company, 

Connecticut  Mutual  Life  Insurance  Company, 

Equitable  Life  Assurance  Society, 

Fidelity  Mutual  Life  Insurance  Company, 

Guardian  Life  Insurance  Company, 

Home  Life  Insurance  Company, 

Metropolitan  Life  Insurance  Company, 

Mutual  Benefit  Life  Insurance  Company, 

Mutual  Life  Insurance  Company, 

National  Life  Insurance  Company  of  Montpelier,  Vt., 

New  York  Life  Insurance  Company, 

Northwestern  Mutual  Life  Insurance  Company, 

Penn  Mutual  Life  Insurance  Company, 

Phoenix  Mutual  Life  Insurance  Company, 

Provident  Life  and  Trust  Company, 

Prudential  Insurance  Company  of  America, 

State  Mutual  Life  Assurance  Company, 

Travelers  Insurance  Company, 

Union  Central  Life  Insurance  Company. 

EULES  GOVERNING  THE  INVESTIGATION. 

Type  of  Annuities. — The  statistics  furnished  by  the  companies 
covered  immediate  annuities  issued  by  them  up  to  and  including 
the  year  1917,  carried  to  the  annuity  anniversary  in  1918.  Im- 
mediate annuities  on  single  lives  only  were  considered.  Annuities 
providing  for  a  return  of  the  balance  of  the  consideration  at 
death,  or  for  some  other  substantial  pa3anent  at  death,  were  ex- 
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eluded  as  there  would  not  be  the  same  kind  of  selection  against 
the  companies.  There  were  also  excluded  annuities  guaranteed 
for  a  term  of  years  and  all  cases  in  which  an  annuity  became  pay- 
able at  the  death  of  an  insured  through  life  income  policies,  trust 
agreements,  or  other  form  of  supplementary  contracts.  Tempor- 
ary, deferred,  joint  and  survivorship  annuities,  also  annuities 
issued  in  exchange  for  dividends  were  excluded. 

Age. — The  age  was  taken  at  the  nearest  integral  age  at  purchase. 
As  the  general  custom  of  the  companies  is  to  base  the  purchase 
price  on  completed  quarters  of  an  age,  this  is  approximately  cor- 
rect. Tests  made  in  connection  with  the  British  Offices  annuity 
experience  showed  that  the  error  involved  by  this  method  of  treat- 
ing the  age  is  immaterial. 

Deaths  and  "Existing/' — The  deaths  were  treated  as  exposed 
to  risk  to  the  end  of  the  annuity  year  in  which  death  occurred. 
The  durations  of  the  "existing"  were  obtained  by  deducting  the 
year  of  purchase  from  the  year  of  termination  of  the  observations. 

Elimination  of  Duplicates. — The  investigation  was  made  both 
by  lives  and  by  amounts  of  annuity.  The  cards  were  first  sorted 
by  date  of  birth,  then  alphabetically;  but  as  this  would  not  bring 
together  the  duplicates  in  case  of  an  error  in  date  of  birth,  the 
cards  were  then  re-sorted  by  the  name  of  the  annuitant.  All  the 
differences  resulting  from  this  examination  were  then  taken  up 
with  the  individual  companies. 

Extent  of  the  Data. 
The  extent  of  the  data  may  he  seen  from  the  following  table: 


Number  of  En- 
trants. 

Deaths. 

Annual  Amount 
of  Annuities. 

Annuities  Released 
by  Death. 

Men 
Women 

5,301 
8,201 

2,463 
3,211 

$2,907,120 
3,447,470 

$1,456,220 
1,326,910 

The  average  age  at  entry  among  the  men  was  62.6  and  among 
the  women  63.6.  The  average  duration  of  the  annuities  by 
amounts  was  8.7  years  for  men  and  8.9  years  for  women.  It  was 
8.9  years  for  men  and  9.3  for  women  on  the  basis  of  lives  after 
the  duplicate  annuities  for  the  same  age  at  entry  had  been  com- 
bined. 
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Previous  Investigations  of  Annuities. 
In  1905  I  investigated  the  mortality  among  annuitants  resident 
in  the  United  States  and  Canada.     Measured  by  the  McClintock 
Table  of  Mortality,  the  following  were  the  results: 

Annuitants  Resident  in  the  United  States  and  Canada. 
Experience  Measured  by  the  McClintock  Bates  of  Mortality. 


1905. 

By  Lives 

Men 76% 

Women 83 


By  Amounts  ot  Annuities 

77% 
81 


It  is  apparent  from  the  foregoing  that  the  McClintock  Table 
was  not  then  a  suitable  basis  for  measuring  the  mortality  among 
annuitants  resident  in  the  United  States  and  Canada. 

In  1911  another  investigation  was  made  in  the  hope  that  a 
mortality  table  could  be  prepared  from  the  experience,  as  the  avail- 
able data  were  then  more  than  double  those  in  the  previous  in- 
vestigation. The  experience  measured  by  the  British  Offices  an- 
nuity experience  (select  basis)  showed  the  following  results: 

Annuitants  Resident  in  the  IJNrrED  States  and  Canada. 
Experience  Measured  by  the  British  Offices  Annuity  Tables  (Select). 

1911. 


Annuity  Years. 

By  Lives. 

By  Amounts. 

Men. 

Women. 

Men. 

Women. 

1-5 

6  and  later 

Total 

86% 
85 

85% 

78% 
88 

84% 

94% 
95 

95% 

76% 
94 

87% 

While  the  mortality  was  slightly  higher  than  in  the  previous 
investigation,  it  was  distinctly  lower  tlian  that  of  the  British 
Offices  annuity  experience  by  lives.  Comparison  with  the  1905 
investigation  showed  that  the  mortality  experience  to  1910  was 
lower  than  that  of  the  McClintock  Table. 

In  the  second  investigation  the  mortality  after  the  5th  annuity 
year  was  practically  the  same  as  in  the  first  investigation,  but  the 
rates  of  mortality  in  the  early  annuity  years  had  evidently  in- 
creased. This  has  been  ascribed  to  two  factors:  {a)  the  greater 
care  taken  in  determining  the  ages  after  the  low  rate  of  mortality 
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was  observed  in  1905;  (h)  the  greater  activit}'  in  canvassing  for 
annuity  business  on  the  part  of  some  of  the  companies  since  about 
1900,  resulting  in  less  selection  against  those  companies,  with  an 
increase  in  the  rate  of  mortality. 

New  Experience. 

It  did  not  seem  necessary  to  compare  the  actual  deaths  in  the 
present  experience  with  the  expected  deaths  by  the  McClintock 
Table,  which  is  not  a  select  table.  (The  effect  of  self-selection  in 
lowering  the  mortality  in  the  early  annuity  years  is  a  matter  of 
general  knowledge.)  The  most  suitable  table  appears  to  be  the 
British  Offices,  as  it  makes  provision  for  "select"  mortality  in  the 
early  annuity  years.  The  tables  on  pages  162  and  163  give  a  sum- 
mary of  the  experience  for  men  and  women  separately  both  by  lives 
and  by  amounts  of  annuity. 

Evidently  the  British  Offices  annuity  experience  is  not  a  suit- 
able basis  for  the  calcultaion  of  annuities  an  women  in  this  coun- 
try, as  the  ratio  by  lives  was  only  83  per  cent,  and  by  amount  85 
per  cent. 

It  therefore  seemed  desirable  to  prepare  a  graduated  mortality 
table  which  could  be  used  for  the  calculation  of  premiums,  and  also 
for  reserves.  The  new  table  is  based  on  lives  instead  of  amounts 
of  annuity.     The  reasons  for  this  procedure  are : 

1.  The  statistics  are  not  sufficient  to  prevent  substantial  fluctu- 
ations by  amounts,  especially  in  the  early  annuity  years. 

2.  The  difference  as  a  whole  between  the  mortality  by  lives 
and  by  amounts  is  not  large,  and  where  there  is  a  difference  it 
generally  means  a  lower  mortality  under  the  former  than  under 
the  latter.  The  adoption  of  lives  as  the  basis  is  therefore  on  the 
side  of  conservatism. 

Method  op  Graduation. 

The  graduation  was  made  by  Makeham's  formula  so  that  the 
law  of  uniform  seniority  might  apply  with  the  consequent  saving 
of  labor  in  calculating  joint  life  values.  Since  the  tables  are 
"  select "  it  is  not  sufficient  alone  to  use  the  same  value  of  log  c  for 
both  male  and  female  tables;  but  by  the  adoption  of  the  simple 
expedient  of  making  the  ratio  of  j3  for  the  female  table  to  /?  for 
the  male  table  constant  for  each  annuity  year  and  for  the  ultimate 
tables,  in  addition  to  using  the  same  value  of  log  c  throughout,  the 
11 
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TABLE  A. 

Past  I. — On  the  Basis  of  Lives. 

Comparison  of  Actual  Deaths  with  Expected  Deaths  on  the  Basis  of  the 

Mortality  Bates  of  the  British  Offices  Annuity  Tables  {Select). 

By  Durations,  All  Ages  Combined. 


Duration. 

Men. 

Women. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  of  Actual 

to  Expected 

Deaths. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  oj  Actual 

to  Expected 

Deaths. 

1919. 

1911. 

1919. 

1911. 

1 
2 
3 
4 
5 

1-5 
6-10 
11  and  after 

Total 

154.5 
181.3 
204.2 
213.3 
215.2 

968.5 
892.3 

871.8 

2,732.6 

160 
155 

198 
163 
168 

844 
764 
855 

2,463 

104% 

85 

97 
76 

78 

87 
86 
98 

90% 

97% 
81 
102 

77 
74 

86 
81 
91 

85% 

168.0 
216.1 

251.7 

274.8 
282.4 

1,193.0 
1,222.7 
1,431.1 

3,846.8 

143 
185 
198 
220 
227 

973 
1,006 
1,232 

3,211 

85% 

86 

79 

80 

80 

82 
82 
86 

83% 

84% 
78 
74 
81 

77 

78 
85 
92 

84% 

By  Age-Groups,  All  Durations  Combined. 


Age  Group. 

Men. 

Women. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  of  Actual 

to  Expected 

Deaths. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  of  Actual 

to  Expected 

Deaths. 

1919. 

1911. 

1919. 

1911. 

49  and  under 

50-59 

60-69 

70-79 
80  and  over 

Total 

144.4 
414.5 
998.5 
963.2 
212.0 

2,732.6 

142 
434 
913 
810 
164 

2,463 

98% 
105 
91 

84 
77 

90% 

95% 

95 

84 

83 

79 

85% 

150.1 
479.4 

1,533.2 

1,441.5 

242.6 

3,846.8 

117 

410 

1,312 

1,163 
209 

3,211 

78% 

86 

86 

81 

86 

83% 

81% 

84 

86 

81 

87 

84% 

By  Age-Groups  and  Durations. 


Duration. 

Age-Group. 

49  and 
Under. 

60-59. 

60-69. 

70-79. 

80  and      | 
Over. 

Men. 

1-5 

6-10 

11  and  after 

Total 

137% 
98 
86 

98% 

114% 

92 
108 

105% 

83% 
90 
100 

91% 

84% 

77 

95 

84% 

77% 

87 

55 

77% 

Women. 

1-5 

6-10 

11  and  after 

Total 

84% 

87 

71 

78% 

78% 

76 

93 

86% 

92% 

77 

88 

86% 

73% 

87 

82 

81% 

88% 

88 

75 

86% 
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TABLE  A  (continiied) . 

Past  II. — On  the  Basis  op  Annual  Amount  op  Annuity. 

Comparison  of  Actual  Deaths  with  Expected  Deaths  on  the  Basis  of  the 

Mortality  Boies  of  the  Briti^sh  Offices  Annuity  Tables  (Select). 

By  Durations,  All  Ages  Combined. 


Duration. 

Men. 

Women. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  of  Actual 

to  Expected 

Deaths. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  of]Actual 

to  Expected 

Deaths. 

1919.       1911. 

1919. 

1911. 

1 
2 
3 
4 
5 

1-5 

6-10 

11  and  after 

Total 

$      88,657 
103,108 
115,361 
118,889 
118,518 

544,533 
490,009 
477,211 

$1,511,753 

$     127,290 

77,760 

130,100 

110,840 

98,610 

544,600 
421,600 
490,020 

$1,456,220 

144% 

75 
113 

93 

83 

100 

86 

103 

96% 

144% 

72 
107 

89 

70 

94 

98 
89 

95% 

$       71,490 

91,287 
104,216 
111,856 
115,465 

494,314 
507,166 
552,863 

$1,554,343 

$       56,940 

74,170 

81,680 

85,450 

103,400 

401,640 
440,840 
484,430 

$1,326,910 

80% 

81 

78 

76 

90 

81 

87 
88 

85% 

93% 

70 

67 

74 

82 

76 
94 
94 

87% 

By  Age  Groups,  AU  Durations  Combined. 


Age  Group. 

Men. 

Women. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  ol  Actual 

to  Expected 

Deaths. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  ol 
Actual  to  Ex-J 
pected  Deaths. 

49  and  under 

50-59 

60-69 

70-79 
80  and  over 

Total 

$     71,360 
219,033 
556,776 
538,507 
126,077 

$1,511,753 

$     73,890 
236,580 
548,050 
482,340 
115,360 

$1,456,220 

104% 
108 

98 

90 

91 

96% 

$      55,262 
178,368 
624,005 
594,259 
102,449 

$1,554,343 

$     39,240 
175,000 
519,840 
510,650 

82,180 

$1,326,910 

71% 

98 

83 

86 

80 

85% 

By  Age  Groups  and  Durations. 


Duration. 

49  and  Under. 

50-59. 

60-69. 

70-79. 

80  and  Over. 

Men. 

1-5 

6-10 

11  and  after 

Total 

120% 
146 
80 

104% 

156% 
90 
96 

108% 

90% 
83 
122 

98% 

101% 

78 
88 

90% 

84% 
112 
78 

91% 

Women. 

1-5 

6-10 

11  and  after 

Total 

80% 

71 

68 

71% 

98% 
105 
95 

98% 

92% 
72 

87 

83% 

73% 

99 

88 

86% 

75% 
83 
103 

80% 
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principle  of  uniform  seniority  is  preserved.  A  full  analysis  of  the 
principles  underlying  the  "application  of  the  law  of  unifonn 
seniority  in  deducing  the  values  of  joint  annuities  on  two  lives 
which  are  subject  to  different  rates  of  select  mortality"  is  given 
by  Mr.  T.  G.  Ackland  in  the  Transactions  of  the  Faculty  of 
Actuaries,  Vol.  III.,  p.  297. 

The  difficulties  of  graduation  were  very  great.  Experiment 
showed  that  the  trend  of  mortality  was  such  that  a  low  value  of 
log  c  would  give  the  best  graduation  for  the  male  table  and  a 
comparatively  high  value  of  log  c  the  best  graduation  for  the 
female  table.  If  the  experience  above  attained  age  55  alone  had 
been  considered,  a  satisfactory  graduation  could  have  been  made 
with  comparative  ease,  but  it  was  found  that  when  the  graduation 
was  extended  to  the  younger  ages  absurd  rates  resulted.  For  ex- 
ample, the  first  graduation  which  was  satisfactory  for  the  experi- 
ence above  age  55  resulted  at  age  20  in  a  mortality  rate  on  the 
female  table  of  about  one-seventh  of  the  corresponding  rate  on 
the  male  table.  In  this  connection  it  should  be  noted  that  only  7 
per  cent,  of  the  annuities  were  issued  below  age  45.  The  difficulty 
of  graduating  the  select  tables  was  aggravated  by  the  necessity  of 
preserving  the  constant  ratio  of  /?  for  the  female  table  to  ft  for 
the  male  table  for  each  annuity  year,  especially  since  the  effect  of 
selection  in  the  case  of  the  female  experience  seemed  to  be  greater 
than  in  the  male  experience.  The  necessity  of  having  the  table  so 
graduated  that  the  final  atmuity  values  should  agree  reasonably 
with  the  values  calculated  from  the  crude  data  was  carefully  kept 
in  mind,  and  the  final  tables,  it  is  thought,  are  satisfactory  in  this 
respect. 

After  many  recognized  modes  of  procedure  had  been  found  to 
be  inapplicable  to  this  experience  it  was  decided  to  graduate  by 
experimental  methods,  trying  various  values  of  the  different  con- 
stants until  satisfactory  tables  should  be  produced.  Attention 
was  first  given  to  the  "ultimate"  data  and  the  results  of  various 
trials  were  compared  with  the  crude  annuities  and  the  actual 
deaths.  Next  the  select  male  tables  were  graduated,  keeping  in 
mind  the  desire  to  have  the  graduated  annuity  values  agree  reason- 
ably with  the  crude  values,  and  also  the  necessity  for  a  progressive 
change  in  the  constants.  After  this  graduation  was  deemed  satis- 
factory the  female  select  tables  were  graduated,  calculating  the 
value  of  ft  for  each  table  by  applying  the  ratio  for  the  ultimate  ^s 


AND  PREMIUMS  BASED   THEREON. 


165 


to  the  corresponding  ^  on  the  male  table.  Many  adjustments  and 
trials  were  necessary  before  the  rates  now  given  in  Table  B  were 
accepted  as  final. 

The  values  of  log  px  were  calculated  by  means  of  the  Makeham 
formula 

colog  p[xut  =  CLt-\-Pt(f*^ 


and  the  values  of  /?  were  constructed  so  that 


»/5o  m/?l  m^h 


=  K, 


where  fP^,  fpi,  etc.,  represent  the  constants  for  the  female  table  and 
m/3o,  mPi,  etc.,  the  constants  for  the  male  table,  and  K  the  constant 
ratio.  A  radix  of  log  Z[i5]  =  5  was  taken  and  all  the  values  of 
log  hx-i^t  were  calculated  by  successively  applying  the  value  of 

l0g/>[^]^f. 

For  convenience  it  was  decided  to  prepare  tables  in  the  form  of 
select  values  for  each  of  the  first  five  annuity  years  with  ultimate 
rates  for  the  sixth  and  succeeding  years.  This  does  not  neces- 
sarily mean  that  the  effect  of  selection  passes  within  five  years, 
but  the  experience  was  not  sufficiently  large  t-o  determine  accurately 
whether  or  not  a  longer  period  should  be  assumed. 

The  following  table  gives  the  values  of  the  constants  used  in 

graduation. 

Constants  Used  in  Geaduation. 


1 
t. 

Men. 

Women. 

a. 

log/3. 

a. 

log/3. 

0 

1 

2 
3 

4 
5 

.0008796 
.0009597 
.0010665 
.0011732 
.0012533 
.0012800 

5.6801396 
5.7561995 
5.8295490 
5.8730371 
5.8960554 
5.9001734 

.0009228 
.0009998 
.0011029 
.0012054 
.0012824 
.0013078 

5.5489659 
5.6250258 
5.6983753 
5.7418634 
5.7648817 
5.7689997 

log    c=    .035. 
log  X  =  1.8688263. 


On  account  of  the  low  rates  for  women  the  mortality  table, 
when  graduated  throughout  by  the  Makeham  formula,  would  not 
terminate  until  an  age  beyond  the  highest  that  reliable  statistics 
show  has  actually  been  attained.     For  this  reason  the  mortality 
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TABLE  B. 

American  Annuitants  Moetality  Table — Men. 
Bate  of  Mortality. 


Age  at 

Years  Elapsed  Since  Date  of  Purchase. 

Age 
Attained. 

Entry. 

0. 

1. 

2. 

3. 

4. 

5. 

X. 

?[«]• 

Q[x]+l- 

5[«]+2- 

9[x]+3- 

9ra;]+4- 

Qx+5- 

a; +  5. 

20 

.00257 

.00293 

.00336 

.00379 

.00413 

.00431 

25 

21 

.00262 

.00298 

.00344 

.00388 

.00424 

.00442 

26 

22 

.00267 

.00304 

.00353 

.00398 

.00435 

.00455 

27 

23 

.00272 

.00312 

.00361 

.00410 

.00447 

.00468 

28 

24 

.00278 

.00319 

.00371 

.00421 

.00461 

.00483 

29 

25 

.00285 

.00328 

.00381 

.00434 

.00474 

.00499 

30 

26 

.00292 

.00335 

.00394 

.00446 

.00491 

.00516 

31 

27 

.00300 

.00346 

.00405 

.00462 

.00507 

.00535 

32 

28 

.00307 

.00356 

.00419 

.00478 

.00527 

.00555 

33 

29 

.00316 

.00367 

.00435 

.00495 

.00546 

.00576 

34 

30 

.00326 

.00380 

.00449 

.00515 

.00567 

.00600 

35 

31 

.00336 

.00393 

.00467 

.00535 

.00591 

.00626 

36 

32 

.00346 

.00408 

.00485 

.00557 

.00616 

.00654 

37 

33 

.00360 

.00423 

.00505 

.00581 

.00644 

.00684 

38 

34 

.00373 

.00441 

.00527 

.00607 

.00674 

.00716 

39 

35 

.00387 

.00460 

.00551 

.00635 

.00706 

.00751 

40 

36 

.00402 

.00479 

.00576 

.00667 

.00740 

.00790 

41 

37 

.00419 

.00500 

.00604 

.00700 

.00779 

.00831 

42 

38 

.00437 

.00524 

.00634 

.00735 

.00820 

.00877 

43 

39 

.00457 

.00550 

.00667 

.00773 

.00865 

.00924 

44 

40 

.00478 

.00577 

.00703 

.00816 

.00913 

.00978 

45 

41 

.00501 

.00607 

.00740 

.00862 

.00965 

.01034 

46 

42 

.00527 

.00640 

.00781 

.00912 

.01021 

.01097 

47 

43 

.00554 

.00674 

.00827 

.00965 

.01083 

.01165 

48 

44 

.00584 

.00712 

.00875 

.01025 

.01149 

.01236 

49 

45 

.00615 

.00753 

.00927 

.01087 

.01222 

.01315 

50 

46 

.00650 

.00798 

.00984 

.01155 

.01299 

.01400 

51 

47 

.00686 

.00847 

.01047 

.01228 

.01384 

.01493 

52 

48 

.00728 

.00898 

.01114 

.01309 

.01475 

.01591 

53 

49 

.00771 

.00955 

.01187 

.01395 

.01574 

.01701 

54 

50 

.00820 

.01015 

.01266 

.01489 

.01682 

.01817 

55 

51 

.00870 

.01083 

.01350 

.01591 

.01798 

.01944 

56 

52 

.00928 

.01154 

.01442 

.01701 

.01923 

.02081 

57 

53 

.00986 

.01233 

.01542 

.01821 

.02058 

.02230 

58 

54 

.01052 

.01318 

.01650 

.01951 

.02205 

.02390 

59 

55 

.01124 

.01408 

.01768 

.02090 

.02364 

.02566 

60 

56 

.01200 

.01509 

.01893 

.02242 

.02537 

.02753 

61 

57 

.01284 

.01614 

.02031 

.02405 

.02724 

.02956 

62 

58 

.01375 

.01731 

.02179 

.02582 

.02926 

.03176 

63 

59 

.01472 

.01857 

.02340 

.02773 

.03144 

.03415 

64 
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TABLE  B  (continued). 

Amebican  Annuitants  Mortality  Table — Men  {continued). 

Bate  of  Mortality. 


Age  at 
Entry. 

Years 

Elapsed  Since  Date  of  Purchase. 

Age 

Attained. 

0. 

1. 

2. 

3. 

4. 

5. 

X. 

3[x]- 

9[x]  +  l. 

'J[x]+2- 

9[«]+S- 

9[s;l+4- 

9x+5- 

2  +  5. 

60 

.01577 

.01993 

.02514 

.02980 

.03380 

.03673 

65 

61 

.01692 

.02141 

.02701 

.03205 

.03635 

.03950 

66 

62 

.01817 

.02299 

.02905 

.03446 

.03911 

.04250 

67 

63 

.01951 

.02473 

.03124 

.03709 

.04208 

.04577 

68 

64 

.02096 

.02659 

.03363 

.03992 

.04531 

.04927 

69 

65 

.02254 

.02862 

.03619 

.04299 

.04879 

.05305 

70 

66 

.02423 

.03080 

.03898 

.04629 

.05253 

.05716 

71 

67 

.02607 

.03317 

.04198 

.04987 

.05659 

.06155 

72 

68 

.02808 

.03571 

.04523 

.05371 

.06097 

.06631 

73 

69 

.03022 

.03847 

.04873 

.05788 

.06568 

.07145 

74 

70 

.03256 

.04145 

.05251 

.06239 

.07075 

.07698 

75 

71 

.03507 

.04466 

.05661 

.06720 

.07626 

.08296 

76 

72 

.03779 

.04816 

.06101 

.07243 

.08218 

.08933 

77 

73 

.04074 

.05190 

.06576 

.07806 

.08852 

.09625 

78 

74 

.04393 

.05598 

.07090 

.08409 

.09536 

.10370 

79 

75 

.04736 

.06033 

.07642 

.09064 

.10273 

.11165 

80 

76 

.05105 

.06506 

.08240 

.09767 

.11061 

.12023 

81 

77 

.05508 

.07014 

.08878 

.10523 

.11912 

.12939 

82 

78 

.05939 

.07565 

.09567 

.11330 

.12825 

.13925 

83 

79 

.06406 

.08158 

.10307 

.12201 

.13801 

.14985 

84 

80 

.06906 

.08793 

.11110 

.13135 

.14850 

.16112 

85 

81 

.07450 

.09480 

.11959 

.14139 

.15970 

.17322 

86 

82 

.08038 

.10214 

.12877 

.15207 

.17175 

.18606 

87 

83 

.08662 

.11008 

.13869 

.16350 

.18452 

.19977 

88 

84 

.09339 

.11860 

.14923 

.17581 

.19804 

.21445 

89 

85 

.10064 

.12768 

.16050 

.18883 

.21266 

.23004 

90 

86 

.10854 

.13738 

.17268 

.20282 

.22801 

.24675 

91 

87 

.11683 

.14794 

.18544 

.21772 

.24468 

.26397 

92 

88 

.12580 

.15918 

.19911 

.23359 

.26196 

.28272 

93 

89 

.13546 

.17120 

.21387 

.25023 

.28050 

.30207 

94 

90 

.14596 

.18402 

.22942 

.26802 

.29965 

.32306 
.34426 
.36667 
.39035 
.41727 

.45679 
.50000 
.54545 
.60000 
.75000 

1.00000 

95 
.  96 
97 
98 
99 

100 
101 
102 
103 
104 

105 
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TABLE  B  (^continued) . 

American  Annuitants  Moetality  Table — ^Women. 

Bate  of  Mortality. 


Age  at 
Entry. 

Years  Elapsed  Since  Date  of  Purchase. 

Age 
Attained. 

0. 

1. 

2. 

3. 

4. 

5. 

X. 

Q[x]- 

Q[x]+l- 

C[x]+2- 

fl[x]+3- 

Q[x]+*- 

Qx+5- 

x+5. 

20 

.00253 

.00283 

.00321 

.00358 

,00388 

,00401 

25 

21 

.00256 

.00287 

.00327 

.00365 

,00395 

,00410 

26 

22 

.00260 

.00292 

.00333 

.00372 

.00403 

.00420 

27 

23 

.00264 

.00297 

.00340 

.00380 

,00413 

.00429 

28 

24 

.00269 

.00302 

.00346 

.00389 

,00422 

,00440 

29 

25 

.00273 

.00308 

.00355 

.00398 

,00433 

,00452 

30 

26 

.00278 

.00315 

.00363 

,00408 

,00445 

,00464 

31 

27 

,00284 

.00323 

.00372 

,00419 

,00457 

,00479 

32 

28 

.00289 

.00330 

.00382 

.00431 

.00471 

.00494 

33 

29 

.00296 

.00339 

.00392 

.00444 

,00486 

,00509 

34 

30 

.00303 

.00348 

.00405 

.00458 

,00501 

,00527 

35 

31 

.00311 

.00357 

,00417 

.00474 

.00519 

,00546 

36 

32 

.00320 

.00368 

.00431 

.00489 

.00539 

,00566 

37 

33 

.00328 

.00381 

,00446 

.00507 

,00559 

,00588 

38 

34 

.00339 

.00392 

,00462 

,00527 

.00579 

,00613 

39 

35 

.00348 

.00406 

.00480 

,00547 

,00604 

,00639 

40 

36 

.00361 

.00420 

.00499 

.00570 

.00630 

,00667 

41 

37 

.00373 

.00437 

.00519 

.00595 

.00657 

,00698 

42 

38 

.00386 

.00455 

.00541 

,00621 

.00688 

.00731 

43 

39 

.00401 

.00473 

.00566 

,00650 

.00721 

.00768 

44 

40 

.00417 

.00493 

.00592 

,00682 

.00757 

,00807 

45 

41 

.00433 

.00516 

,00619 

,00715 

.00797 

.00849 

46 

42 

.00453 

.00539 

.00651 

,00752 

.00838 

.00894 

47 

43 

.00472 

.00565 

.00684 

,00792 

.00882 

,00945 

48 

44 

.00494 

.00594 

.00720 

,00836 

.00932 

,00997 

49 

45 

.00518 

.00624 

.00758 

,00882 

,00986 

.01056 

50 

46 

.00543 

.00656 

,00801 

,00932 

,01043 

,01120 

51 

47 

.00570 

.00693 

,00847 

.00988 

.01106 

,01187 

52 

48 

.00600 

.00731 

,00897 

,01047 

,01173 

,01263 

53 

49 

.00632 

.00773 

.00950 

.01112 

,01247 

.01342 

54 

50 

.00669 

,00818 

.01008 

,01181 

.01327 

,01428 

55 

51 

.00707 

.00868 

,01071 

,01257 

.01412 

,01523 

56 

52 

.00747 

,00922 

,01140 

,01338 

,01506 

,01626 

57 

53 

.00793 

.00979 

.01215 

.01427 

,01607 

,01736 

58 

54 

.00842 

.01041 

.01294 

.01523 

.01716 

.01855 

59 

55 

.00894 

.01109 

.01381 

.01626 

.01835 

.01984 

60 

56 

.00951 

,01183 

.01474 

,01739 

,01963 

.02123 

61 

57 

.01012 

.01263 

.01576 

,01860 

,02102 

.02276 

62 

58 

.01080 

.01349 

.01686 

,01993 

.02251 

.02440 

63 

59 

.01153 

.01442 

.01806 

,02135 

,02414 

.02616 

64 
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TABLE  B — (continued). 

American  Annuitants  Mortality  Table — Women  (continued). 

Bate  of  Mortality. 


Years  Elapsed  Since  Date  of  Purchase. 

Age  at 

Age 

Entry. 

0. 

1. 

2. 

3. 

4. 

5. 

Attained. 

z. 

Q[x]- 

9W  +  1- 

?[x]  +  2- 

9[J!]+3- 

9M+1. 

9x+5- 

x  +  5. 

60 

.01231 

.01544 

.01935 

.02288 

.02590 

.02809 

65 

61 

.01316 

.01652 

.02076 

.02455 

.02779 

.03017 

66 

62 

.01408 

.01772 

.02226 

.02635 

.02986 

.03241 

67 

63 

.01509 

.01900 

.02391 

.02830 

.03208 

.03486 

68 

64 

.01615 

.02039 

.02567 

.03043 

.03450 

.03746 

69 

65 

.01732 

.02190 

.02759 

.03272 

.03709 

.04031 

70 

66 

.01859 

.02352 

.02966 

.03518 

.03991 

.04336 

71 

67 

.01997 

.02526 

.03191 

.03787 

.04293 

.04669 

72 

68 

.02144 

.02719 

.03433 

.04075 

.04622 

.05025 

73 

69 

.02305 

.02924 

.03696 

.04386 

.04976 

.05413 

74 

70 

.02479 

.03146 

.03980 

.04724 

.05360 

.05827 

75 

71 

.02667 

.03386 

.04285 

.05090 

.05770 

.06280 

76 

72 

.02870 

.03648 

.04616 

.05482 

.06218 

.06764 

77 

73 

.03089 

.03930 

.04973 

.05904 

.06700 

.07285 

78 

74 

.03327 

.04233 

.05361 

.06360 

.07218 

.07852 

79 

75 

.03582 

.04562 

.05778 

.06855 

.07776 

.08458 

80 

76 

.03863 

.04917 

.06225 

.07388 

.08380 

.09108 

81 

77 

.04162 

.05301 

.06711 

.07962 

.09023 

.09815 

82 

78 

.04485 

.05714 

.07233 

.08579 

.09723 

.10569 

83 

79 

.04837 

.06160 

.07797 

.09242 

.10472 

.11384 

84 

80 

.05215 

.06642 

.08401 

.09959 

.11280 

.12251 

85 

81 

.05623 

.07159 

.09055 

.10724 

.12145 

.13190 

86 

82 

.06064 

.07719 

.09755 

.11554 

.13070 

.14189 

87 

83 

.06540 

.08319 

.10515 

.12436 

.14064 

.15271 

88 

84 

.07049 

.08970 

.11326 

.13386 

.15135 

.16411 

89 

85 

.07606 

.09666 

.12198 

.14404 

.16270 

.17646 

90 

86 

.08197 

.10419 

.13127 

.15503 

.17489 

.18942 

91 

87 

.08837 

.11220 

.14130 

.16673 

.18778 

.20357 

92 

88 

.09525 

.12091 

.15197 

.17921 

.20172 

.21822 

93 

89 

.10267 

.13011 

.16351 

.19239 

.21646 

.23418 

94 

90 

.11068 

.14011 

.17571 

.20656 

.23220 

.25084 
.26896 
.28737 
.30747 
.32780 

.34979 
.37975 
.42857 
.50000 
.60714 

.77273 
1.00000 

95 
96 
97 
98 
99 

100 
101 
102 
103 
104 

105 
106 

170  MORTALITY  AMONG   AMERICAN   ANNUITANTS 

rates  above  age  100  have  been  adjusted  so  as  to  terminate  the  table 
at  age  106. 

I  am  greatly  indebted  to  Mr.  F.  B.  Lucas  for  his  painstaking 
and  intelligent  work  in  connection  with  the  graduation. 

In  Table  B  appear  the  rates  of  mortality  for  all  ages  at  issue 
for  both  men  and  women. 

Test  of  Accuracy  or  Graduation. 

The  test  of  the  accuracy  of  the  graduation  by  the  usual  method 
is  now  given  on  page  171  in  the  form  of  a  synopsis  for  ages  at  issue 
20  and  older. 

A  good  but  very  laborious  proof  of  the  success  of  a  graduation 
is  to  compare  the  annuity  values  based  on  the  crude  rates  of 
mortality  (actual  experience)  with  the  corresponding  values  based 
on  the  graduated  rates.  In  doing  this  work  we  prepared  the 
annuity  values  based  upon  the  actual  experience  among  entrants 
at  each  age  from  50  to  79  inclusive,  and  multiplied  these  values 
per  dollar  of  annuity  by  the  number  of  entrants.  "We  also  multi- 
plied the  select  annuity  values  based  upon  the  graduated  rates  of 
mortality  by  the  number  of  entrants  at  each  age.  In  the  table 
on  page  172  these  results  have  been  combined  for  groups  of  five  ages. 
This  table  therefore  gives  for  quinquennial  groups  the  total  amount 
which  would  have  been  charged  on  the  basis  of  actual  experience 
with  4  per  cent,  interest  for  $1  of  annuity  to  all  those  who  applied 
to  the  20  insurance  companies  between  ages  50  and  79  inclusive. 
It  appears  that  in  the  case  of  men  an  annuity  of  $1  per  annum  on 
4,424  persons  would  have  cost  $38,954  on  the  basis  of  the  actual 
mortality  experience  and  $40,059  on  the  basis  of  the  graduated  rates 
of  mortality.  This  shows  that  approximately  the  total  value  of 
the  $1  annuities  based  on  the  graduated  rates  is  about  2^  per  cent, 
higher  than  that  based  on  the  actual  experience.  In  the  case  of 
women  the  difference  is  only  $74  on  a  purchase  price  of  $70,648 
so  that  the  annuity  values  based  on  the  graduated  rates  of  mor- 
tality are  about  1/10  of  1  per  cent,  on  the  whole  lower  than  the 
corresponding  values  based  on  the  actual  experience.  On  account 
of  the  labor  involved  the  comparison  was  limited  to  ages  at  entry 
50  to  79  but  the  omission  of  the  younger  ages  excluded  less  than 
11  per  cent,  of  the  total  experience. 

In  the  second  part  of  the  table,  columns  5,  6  and  7,  appear  the 
average  values  of  annuities  of  $1  per  annum  based  on  the  grad- 
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Test  op  Graduation. 
All  Ages  at  Entry  Combined. 


Annuity  Year. 

Exposed. 

Expected 
Deaths. 

Actual 
Deaths. 

Error. 

Accumulated 
Error. 

Men. 

1 

52S0 

137 

160 

-23 

-23 

2 

4842 

158 

155 

+  3 

-20 

3 

4461 

180 

198 

-18 

-38 

4 

4082 

188 

163 

+25 

-13 

5 

3736 

189 

168 

+21 

+  8 

6th  and  after 

16900 

1031 

1105 

-74 

-66 

Total 

39301 

1883 

1949 

Woinen. 

1 

8173 

169 

143 

+26 

+26 

2 

7566 

194 

185 

+  9 

+35 

3 

6943 

221 

198 

+23 

+58 

4 

6406 

236 

220 

+  16 

+74 

5 

5870 

241 

227 

+  14 

+88 

6th  and  after 

31850 

1655 

1735 

-SO 

+  8 

Total 

66808 

2716 

2708 

All  Annuity  Years  Combined, 


Ages  at  Purchase. 

Exposed. 

Expected 
Deaths. 

Actual 
Deaths. 

Error. 

Accumulated 
Error. 

Men. 

20-39 

1826 

11 

13 

-    2 

-  2 

40-49 

3618 

40 

54 

-14 

-16 

50-59 

8431 

180 

222 

-42 

-58 

60-64 

6983 

238 

235 

+  3 

-55 

65-69 

7261 

357 

346 

+  11 

-44 

70-74 

6027 

424 

443 

-19 

-63 

75  and  over 

5155 

633 

636 

-  3 

-66 

Total 

39301 

1883 

1949 

Women. 

20-39 

3155 

16 

15 

+     1 

+     1 

40-49 

4320 

39 

41 

-     2 

-     1 

50-59 

11678 

197 

164 

+  33 

+  32 

60-64 

11571 

309 

266 

+  43 

+  75 

65-69 

14372 

546 

507 

+  39 

+  114 

70-74 

11836 

651 

626 

+  25 

+  139 

75  and  over 

9876 

958 

1089 

-131 

+     8 

Total 

66808 

2716 

2708 

uated  mortality  and  on  the  actual  experience  among  entrants  at 
each  age.  It  will  be  noticed  that  the  differences  are  not  of  moment 
except  at  the  younger  ages  at  entry. 
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Test  op  Graduation. 


Total  Value  of 

Value  of  Annuity  of 

Annuity  of  $1.00  to 

$1.00  per  Annum  for 

Each  Entrant. 

the  Equivalent  Age 

Ages  at  Entry. 

Entrants. 

Difference 
(2)— (3). 

of  Group. 

Difference 
(5)— (6). 

Based  on 

Based  on 
Actual 

Based  on 

Based  on 
Actual 

Mortality 

Gradu- 

Mortality 

for  En- 

ated 

for  En- 

Rates. 

trants  at 
Eacb 
Age. 

Rates, 
(2)-=-(l). 

trants  at 

Each  Age, 

(3)-T-(l). 

(1). 

(2). 

(3). 

(4). 

(5). 

(6). 

(7). 

Men. 

50-54 

421 

$  5,370 

$  4,893 

+?477 

$12.76 

$11.62 

+$1.14 

55-59 

721 

8,180 

7,808 

+    372 

11.35 

10.83 

+  0.52 

60-64 

946 

9,342 

9,131 

+    211 

9.87 

9.65 

+  0.22 

65-69 

996 

8,389 

8,208 

+    181 

8.42 

8.24 

+  0.18 

70-74 

868 

6,095 

6,074 

+      21 

7.02 

7.00 

+  0.02 

75-79 

472 

2,683 

2,840 

-    157 

5.68 

6.02 

-  0.34 

Total 

4,424 

40,059 

38,954 

+1,105 

Women. 

50-54 

533 

$  7,351 

$  7,114 

+$237 

$13.79 

$  13.35 

+$0.44 

55-59 

967 

11,989 

12,287 

-  298 

12.40 

12.71 

-  0.31 

60-64 

1,484 

16,244 

16,562 

-  318 

10.95 

11.16 

-  0.21 

65-69 

1,878 

17,854 

17,698 

+  156 

9.51 

9.42 

+  0.09 

70-74 

1,468 

11,861 

11,774 

+     87 

8.08 

8.02 

+  0.06 

75-79 

785 

5,275 

5,213 

+     62 

6.72 

6.64 

+  0.08 

Total 

7,115 

70,574 

70,648 

-     74 

Such  comparisons  as  can  be  made  from  the  foregoing  table 
appear  to  me  to  be  more  satisfactory  for  practical  purposes  than  a 
comparison  of  the  actual  with  the  expected  deaths.  While  ex- 
ception may  be  taken  to  the  graduated  rates  of  mortalit}^  the  fact 
remains  that  the  annuity  values  based  thereon  are  very  nearly  the 
same  as  the  annuity  rates  based  on  the  actual  rates  of  mortality 
at  the  ages  at  which  the  great  majority  of  annuities  are  issued. 

Comparison  with  British  Offices  Table. 

For  purposes  of  comparison  the  mortality  rates  are  given  for  de- 
cennial ages  30  to  80  inclusive  for  the  new  table  and  for  the  British 
OflSces  Life  Annuity  Table. 
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CoMPARisox  OF  American  Annuitants  Mortality  "with  British  Offices 
Annuity  Table  (Select). 


Ages  at 

]st  Year. 

2d-i 

'ear. 

3d  Year. 

Issue. 

American 

British 

American 

British 

American 

British 

Annuitants. 

Offices. 

Aimultants. 

Offices. 

Annuitants 

Offices. 

Men. 

30 

.00326 

.00322 

.00380 

.00432 

.00449 

.00567 

40 

.00478 

.00471 

.00577 

.00624 

.00703 

.00805 

50 

,00820 

.00821 

.01015 

.01083 

.01266 

.01377 

60 

.01577 

.01658 

.01993 

.02173 

.02514 

.02732 

70 

.03256 

.03637 

.04145 

.04745 

.05251 

.05911 

80 

.06906 

.08220 

.08793 

.10641 

.11110 

.13116 

Women. 

30 

.00303 

.00287 

.00348 

.00425 

.00405 

.00574 

40 

.00417 

.00402 

.00493 

.00620 

.00592 

.00846 

50 

.00669 

.00611 

.00818 

.00937 

.01008 

.01250 

60 

.01231 

.00935 

.01544 

.01424 

.01935 

.01900 

70 

.02479 

.02351 

.03146 

.03344 

.03980 

.04375 

80 

.05215 

.06574 

.06642 

.08797 

.08401 

.11070 

Ages  at 
Issue. 

4th  Year. 

5th  Year. 

6th  and  After. 

American 

British 

American 

British 

American 

British 

Annuitants. 

Offices. 

Annuitants. 

Offices. 

Annuitants. 

Offices. 

Men. 

30 

.00515 

.00700 

.00567 

.00803 

.00600 

.00853 

40 

.00816 

.00983 

.00913 

.01126 

.00978 

.01211 

50 

.01489 

.01660 

.01682 

.01898 

.01817 

.02060 

60 

.02980 

.03268 

.03380 

.03721 

.03673 

.04071 

70 

.06239 

.07016 

.07075 

.07961 

.07698 

.08727 

80 

.13135 

.15425 

.14850 

.17385 

.16112 

.18995 

Women. 

30 

.00458 

.00714 

.00501 

.00816 

.00527 

.00871 

40 

.00682 

.01047 

.00757 

.01195 

.00807 

.01274 

50 

.01181 

.01529 

.01327 

.01712 

.01428 

.01812 

60 

.02288 

.02328 

.02590 

.02656 

.02809 

.02900 

70 

.04724 

.05352 

.05360 

.06190 

.05827 

.06889 

80 

.09959 

.13202 

.11280 

.15017 

.12251 

.16524 

COMPARISOX  OF  AXXUITT  YaLUES. 

To  enable  actuaries  to  make  comparisons  readily  with  existing 
tables,  the  value  of  a  life  annuity  of  $1  per  annum  at  3^  per  cent., 
4  per  cent,  and  4^  per  cent,  is  given  on  the  American  Annuitants 
(Select)  Experience,  the  McClintock  Table,  and  the  British  Offices 
Annuity  (Select)  Table.  It  would  be  sufficient  to  give  for  pur- 
poses of  comparison  the  values  at  one  rate  of  interest  but  the  an- 
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nuity  values  at  the  other  two  rates  will  probably  be  useful  to 
actuaries  for  other  purposes. 


Value  of  a  Life  Annuity  of  $1  pee  Annum — ^Men. 

American  Annuitants 

McCllntock. 

British  Offices 

(Select). 

(Select). 

Interest  3^  Per  Cent. 

20 

$21.37 

$20.03 

$20.50 

30 

19.47 

18.45 

18.77 

40 

17.04 

16.30 

16.49 

50 

14.14 

13.54 

13.65 

60 

10.93 

10.29 

10.44 

70 

7.76 

6.94 

7.22 

80 

5.00 

4.00 

4.45 

Interest  4  Per  Cent. 

20 

$19.64 

$18.46 

$18.88 

30 

18.05 

17.15 

17.45 

40 

15.97 

15.30 

15.48 

50 

13.40 

12.85 

12.96 

60 

10.48 

9.88 

10.03 

70 

7.52 

6.74 

7.01 

80 

4.89 

3.93 

4.36 

Interest  4^  Per  Cent. 

20 

$18.13 

$17.09 

$17.48 

30 

16.80 

16.00 

16.27 

40 

15.01 

14.40 

14.57 

50 

12.72 

12.22 

12.33 

60 

10.06 

9.50 

9.64 

70 

7.29 

6.55 

6.81 

80 

4.79 

3.85 

4.27 

The  foregoing  exhibit  shows  that  the  annuity  values  based  on 
the  mortality  of  American  Annuitants  are  distinctly  higher  for 
men  than  those  under  the  McClintock  table.  For  example,  the 
former  is  6  per  cent,  greater  than  the  latter  at  age  60,  and  13  per 
cent,  at  age  70.  The  annuity  values  on  the  American  Annuitants 
are  also  greater  than  those  under  the  British  Annuitants  Table  but 
the  differences  are  not  so  marked  as  between  the  American  Annui- 
tants and  the  McClintock  Table. 

So  far  as  the  women  are  concerned  there  is  practically  no  differ- 
ence between  the  annuity  values  of  American  annuitants  and  those 
of  the  McClintock  until  above  age  50,  but  the  differences  become 
increasingly  great  with  advancing  age  at  purchase.  These  differ- 
ences appear  to  be  in  general  a  reflection  of  the  facts.     The  annuity 
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values  on  the  American  Annuitants  Table  are  distinctly  higher 
than  those  under  the  British  Offices,  especially  at  the  youngest  and 
oldest  ages  at  purchase. 


Value  of  a  Life  Annuity  of  $1  per  Annum — ^Women. 

Ages. 

American  Annuitants 

McCllntock. 

British  Offices 

(Select). 

(Select). 

Interest  5i  Per  Cent. 

20 

$21.93 

$21.93 

$20.72 

30 

20.22 

20.24 

19.09 

40 

17.99 

17.99 

17.04 

50 

15.26 

15.11 

14.65 

60 

12.14 

11.72 

11.69 

70 

8.91 

8.14 

8.14 

80 

5.96 

4.90 

4.94 

Interest  4  Per  Cent. 

20 

S20.09 

$20.08 

$19.05 

30 

18.68 

18.71 

17.70 

40 

16.79 

16.80 

15.95 

50 

14.40 

14.27 

13.86 

60 

11.59 

11.20 

11.19 

70 

8.60 

7.88 

7.88 

80 

5.81 

4.79 

4.84 

Interest  4^  Per  Cent. 

20 

$18.49 

$18.49 

17.60 

30 

17.33 

17.36 

16.48 

40 

15.72 

15.73 

14.97 

50 

13.62 

13.51 

13.13 

60 

11.08 

10.73 

10.72 

70 

8.31 

7.63 

7.64 

80 

5.67 

4.69 

4.74 

Premiums  on  Basis  of  Xew  Annuity  Eates. 

Most  of  us  are  interested  in  comparing  the  annuity  values  on 
the  new  basis,  suitably  loaded,  with  the  rates  at  present  charged  by 
life  insurance  companies.  A  great  difference  of  opinion  must  nec- 
essarily prevail  regarding  both  the  rate  of  interest  and  the  loading 
to  be  used.  As  several  companies  may  be  considering  whether  the 
purchase  prices  cannot  be  reduced,  we  shall  take  liberal  rates  of 
interest.  A  series  of  calculations  have  been  made  on  the  following 
bases : 

1.  Select  rates  of  mortality  among  American  annuitants;  interest 
4  per  cent. ;  loading  5  per  cent,  of  the  gross  premium  for  initial  com- 
mission and  taxation. 
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2.  Select  rates  of  mortality  among  American  annuitants;  interest 
4^  per  cent. ;  loading  7^  per  cent,  of  the  gross  premium  for  all  ex- 
penses and  taxation. 

Under  (1)  the  cost  of  caring  for  the  business  is  assumed  to  be 
met  from  the  excess  interest  earnings  over  4  per  cent. 

Under  (2)  the  excess  of  interest  earnings  over  4|  per  cent,  would 
be  available  for  expenses  of  caring  foT-  the  business,  but  this  would 
not  be  a  substantial  amount  in  many  companies.  The  loading  of 
7^  per  cent,  would  be  sufficient  to  meet  an  initial  commission  of 
5  per  cent,  (higher  than  generally  allowed),  taxation  of  2  per  cent., 
and  other  expenses  of  one-half  of  1  per  cent. 

For  comparison  with  the  foregoing,  three  scales  of  considerations 
for  annuities  have  been  taken:  (A)  the  rate  charged  by  three  of  the 
largest  companies:  (J5)  and  (C),  rates  charged  by  two  large  com- 
panies, such  rates  being  as  low  as  those  of  any  other  companies 
operating  in  ISTew  York  State.  For  convenience  in  the  comparison 
the  amount  of  annuity  per  $1,000  of  consideration  has  been  taken 
and  not  the  cost  of  an  annuity  of  $100  per  annum. 


compabison  of  yields  under  annuities  based  ox  the  experience  of 
American  Annuitants  with  Eates  at  present  offered  by 

Insurance  Companies. 
Annuity,  payable  annually,  for  each  $1,000  of  consideration. 


Ages. 

Rate  No.  1. 

Rate  No.  2. 

Compaay  A. 

Company  B. 

Company  C. 

Men. 

20 

$  48.38 

S  51.03 

$  42.63 

S  50.50 

S  50.40 

30 

52.62 

55.05 

46.97 

54.78 

54.63 

40 

59.48 

61.64 

53.97 

61.95 

61.69 

50 

70.92 

72.73 

65.72 

74.48 

73.98 

60 

90.67 

91.99 

86.37 

97.75 

96.64 

70 

126.34 

126.86 

124.82 

138.67 

137.97 

80 

194.06 

193.12 

182.88 

195.93 

193.59 

Women. 

20 

$  47.29 

$  50.02 

$  42.61 

$  49.09 

1 
$  46.11 

30 

50.85 

53.37 

46.68 

52.84 

49.87 

40 

56.56 

58.83 

52.85 

58.66 

56.00 

50 

65.97 

67.93 

62.20 

67.75 

66.42 

60 

81.99 

83.51 

78.89 

85.57 

85.14 

70 

110.41 

111.28 

113.85 

123.53 

121.38 

80 

163.37 

163.08 

0^5.70 

176.91 

175.31 

It  is  difficult  to  make  deductions  from  the  foregoing  table  because 
the  rates  of  the  companies  vary  at  the  different  ages,  as  not  only  a 
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different  rate  of  interest  has  been  used,  bnt  probably  a  different 
mortality  table.  Assuming  that  the  distribution  by  age  at  purchase 
is  the  same  in  the  different  companies  as  in  the  combined  experi- 
ence of  the  twenty  companies,  calculations  have  been  made  which 
show  the  following: 

1.  That  the  three  companies  whose  rates  are  given  tmder  the 
heading  of  "Company  A"  have  a  loading  of  8^  per  cent,  of  the 
gross  premium  on  the  average  (10  per  cent^  for  men  and  7^  per 
cent,  for  women)  on  the  American  Annuitants  Mortality  Table 
(Select)  with  4  per  cent,  interest. 

2.  That  Company  B  has  a  loading  of  2f  per  cent,  on  the  average 
(2|  per  cent,  for  men  and  3|  per  cent,  for  women)  on  the  Ameri- 
can Annuitants  Table  of  Mortality  (Select)  with  4^  per  cent, 
interest. 

3.  That  Company  C  has  a  loading  of  4  per  cent,  on  the  average 
(3^  per  cent,  for  men  and  4|  per  cent,  for  women)  on  the  Ameri- 
can Annuitants  Table  of  Mortality  (Select)  with  4^  per  cent, 
interest. 

It  is  not  the  function  of  this  paper  to  determine  the  rates  which 
companies  should  charge,  as  there  must  naturally  be  a  difference 
of  opinion  with  regard  to  the  basic  rate  of  interest  and  with  regard 
to  the  loading,  which  would  depend  partly  on  the  commission, 
partly  on  the  provision  for  taxes,  and  partly  on  the  margin  for  con- 
tingencies. The  tables  now  submitted  will,  I  hope,  be  of  value  to 
the  actuary  in  advising  his  own  company  whether  the  purchase 
price  of  annuities  should  be  increased,  decreased,  or  remain  un- 
changed. 


12 
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Two  Graduations  of  the  American-Canadian 
Mortality  Experience. 

BY 
VALENTINE    HOWELL. 


It  was  a  disappointment  to  those  interested  in  the  American- 
Canadian  Mortality  Investigation  that,  in  the  main  table — the 
AM<°^ — the  rates  of  mortality  disclosed  would  not  admit  of  a  grad- 
uation by  means  of  Makeham's  first  law,  with  its  advantages  in  re- 
gard to  the  calculation  of  joint  life  functions.  The  thought  natu- 
rally arises  as  to  the  feasibility  of  securing  these  advantages,  or 
some  of  them,  by  an  approximate  process  yielding  results  sufficiently 
close  to  the  true  ones  to  be  acceptable,  in  view  of  the  saving  of  labor 
and  space  thereby  effected. 

The  suggestion  first  arising  is  that  perhaps  a  Makeham  grad- 
uation of  the  facts,  while  failing  to  reproduce  the  official  mortality 
rates,  might  yield  reserve  values  that  for  practical  purposes  could 
be  adopted  as  the  equivalent  of  the  true  reserves.  An  attempt, 
therefore,  was  first  made  to  construct  a  Makeham  table  agreeing  as 
nearly  as  possible  with  the  official  AM^"^^  table. 

A  regraduation,  by  means  of  Makeham's  first  formula,  of  a  table 
originally  graduated  according  to  his  second  law,  modified  at  the 
younger  ages,  must  necessarily  be  more  or  less  of  a  tour  de  force. 
In  such  a  graduation  the  purpose  in  view  should  be  first  considered ; 
and  consequently  a  close  agreement  of  annuity  values  and  of  re- 
serves was  made  the  primary  object,  the  agreement  of  the  rates  of 
mortality  themselves  being  considered  to  be  of  secondary  impor- 
tance. In  the  comparison  of  annuity  values  and  of  reserves,  in- 
terest has  been  taken  at  3^  per  cent.,  although  it  was  realized  that 
the  3  per  cent,  functions  were  of  at  least  equal  importance.  It  is 
believed,  however,  that  the  divergence  of  the  values  at  3  per  cent, 
will  differ  negligibly  from  those  at  3^  per  cent. 

An  outline  of  the  method  employed  is  as  follows :  A  preliminary 
regraduation  was  made  of  the  values  of  cologpj  by  constants  ob- 
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tained  from  the  formula  co\ogpx=^a  +  fief  where  x  took  the  values 
30,  55  and  80,  and  values  of  Sixx  (3^  per  cent.)  were  computed 
based  on  the  table  so  arrived  at.  The  next  step  was  to  discover 
the  effect  on  joint  life  annuity  values,  first,  of  a  unit  change  in 
the  constant  a  in  the  above  formula;  second,  of  a  change  in  fi, 
which  was  arrived  at  by  advancing  the  first  graduation  one  year  of 
age,  i.e.,  by  changing  a;  to  {x-}-!)  throughout;  and,  third,  of  a 
change  in  the  constant  c.  The  first  ten  columns  of  the  table  shown 
below  resulted. 

Joint  Life  Annuities. 


4^ 

First  Gradua- 

3    ffi 

.  □ 

s§SSS 

•55  g 

o  =  . 00149. 

tion  Advanced 

\c  =  .03975. 

ca'2»o 

sE 

"3  © 

£  S  ^  y  >o 

5  5^3 

One  Year. 

H2^  = 

i^  >»  oj 

< 

JB3 
OH 

E   C3  O  §  « 
3  O  O  O 

5      £ 

5  1."?! 

O   jja 

"o  «  '  « 

a  "O 

.  s  llx 

cs  1 

ca,^ 

y 

&XX- 

A. 

Ezz. 

A. 

&«. 

A. 

1  '^ 

3 

15 

20.92 

20.94 

.02 

20.63 

.31 

20.78 

.16 

20.91 

.03 

21.25 

.33 

20 

20.09 

20.07 

.02 

19.79 

.28 

19.88 

.19 

20.03 

.04 

20.32 

.23 

25 

19.17 

19.06 

.11 

18.81 

.25 

18.84 

.22 

19.00 

.06 

19.26 

.09 

30 

18.09 

17.89 

.20 

17.68 

.21 

17.64 

.25 

17.83 

.06 

18.04 

.05 

35 

16.77 

16.57 

.20 

16.39 

.18 

16.29 

.28 

16.50 

.07 

16.66 

.11 

40 

15.24 

15.10 

.14 

14.96 

.H 

14.79 

.31 

15.02 

.08 

15.14 

.10 

45 

13.55 

13.51 

.04 

13.40 

.11 

13.18 

.33 

13.42 

.09 

13.49 

.06 

50 

11.76 

11.83 

.07 

11.74 

.09 

11.49 

.34. 

11.73 

.10 

11.76 

0 

55 

9.97 

10.11 

M 

10.05 

.06 

9.77 

.34 

10.01 

.10 

10.01 

.04 

60 

8.25 

8.42 

.17 

8.37 

.05 

8.09 

.33 

8.32 

.10 

8.29 

.04 

65 

6.66 

6.82 

.16 

6.79 

.03 

6.52 

.30 

6.72 

.10 

6.67 

.01 

70 

5.28 

5.38 

.10 

5.36 

.02 

5.12 

.26 

5.29 

.09 

5.24 

.04 

75 

4.11 

4.15 

.04 

4.14 

.01 

3.93 

.22 

4.07 

.08 

4.02 

.09 

80 

3.17 

3.15 

.02 

3.14 

.01 

2.97 

.18 

3.08 

.07 

3.03 

.14 

85 

2.40 

2.37 

.03 

2.37 

0 

2.25 

.12 

2.32 

.05 

90 

1.91 

1.81 

.10 

1.81 

0 

1.72 

.09 

1.77 

.04 

95 

1.70 

1.43 

.27 

1.43 

0 

1.37 

.06 

1.40 

.03 

(Figures  in  italics  denote  negative  quantities.) 


Assuming  Sixx  to  vary  proportionately  with  small  changes  in  the 
constants,  the  problem  was  to  find  what  combination  of  the  con- 
stants produced  annuity  values  differing  least  from  the  originals. 
At  the  same  time,  tentative  reserve  calculations  were  made  upon 
the  "VSTiole  Life  plan  and  these  results  were  kept  in  mind.  The 
values  given  in  the  last  two  columns  of  the  table  were  finally  chosen 
as  most  nearly  satisfying  the  requirements.  As  might  be  expected, 
a  close  agreement  with  the  official  table  after  age  thirty  could  only 
be  secured  at  the  expense  of  a  wide  divergence  below  that  age,  so  a 
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middle  course  was  adopted,  aimed  to  secure  the  closest  agreement 
over  the  table  as  a  whole.  Eeserves  on  this  table,  based  on  the 
amounts  of  Joint  Whole  Life  insurance  in  force  in  one  of  the  larger 
companies  showed,  on  the  whole,  a  slight  defect,  being  for  all  dura- 
tions less  at  the  central  ages  and  greater  at  the  extremities  of  age. 
Following  is  a  summary  of  the  results : 


Offlclal. 

First  year  13,885 

Sixth  year 35,450 

Eleventh  year 179,802 

Sixteenth  year  44,776 


Makeham. 
13,946 
35,420 

179,169 
44,735 


Total    273,913  273,270 

It  will  be  seen  that  the  results  are  in  defect  by  a  slight  amount 
for  all  years  except  the  first.  Although  the  difference  is  quite 
small,  it  might  be  regarded  as  an  objection  to  using  the  Makeham 
reserve  values,  but,  as  will  be  seen,  the  plan  of  using  the  Makeham 
reserves  was  not  finally  adopted. 

Comparisons  based  on  equal  ages  alone  were  not  deemed  conclu- 
sive and  annuity  values  were  calculated  for  various  ages  at  entry 
corresponding  to  integral  equivalent  equal  ages,  for  actual  dif- 
ferences in  ages  2,  5, 10  and  20  years.  As  the  equivalent  equal  ages 
were  integral  the  unequal  ages  were,  naturally,  fractional,  being 
arrived  at  by  reversing  the  usual  process  and  obtaining  the  younger 
age  by  deducting  from  the  equal  age  the  number  of  years  corre- 
sponding to  the  required  difference  in  age.  The  unequal  ages  were 
taken  to  one  decimal  place,  the  table  of  "additions  to  younger 
age"  being  based  on  the  value  of  c  used  in  the  Makeham  grad- 
uation. 

The  following  table  was  obtained  from  these  calculations : 


Equivalent 
Equal  Ages. 

Values  of  Siy.                                                         1 

Official  Table — DlHerence  In  Age: 

Makeham. 

0.          1          2. 

5. 

10. 

20. 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

20.92 

20.09 

19.17 

18.09 

16.77 

15.24 

13.55 

11.76 

9.97 

8.25 

6.66 

5.28 

20.09 

19.16 

18.07 

16.76 

15.23 

13.53 

11.75 

9.96 

8.23 

6.65 

5.27 

20.10 

19.17 

18.08 

16.77 

15.24 

13.55 

11.78 

9.98 

8.26 

6.68 

5.29 

19.15 

18.04 

16.73 

15.22 

13.54 

11.77 

9.99 

8.27 

6.69 

5.31 

17.99 

16.64 

15.15 

13.52 

11.80 

10.05 

8.35 

6.77 

5.38 

21.25 

20.32 

19.26 

18.04 

16.66 

15.14 

13.49 

11.76 

10.01 

8.29 

6.68 

5.24 
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An  examination  of  the  above  table  brings  to  light  the  very  in- 
teresting and  important  fact  that  while  the  Makeham  annuity 
values  form  only  a  fair  approximation  to  the  actual  values  iok 
various  differences  in  age,  on  the  whole,  a  very  much  improved 
approximation  is  obtained  by  assuming  that  the  actual  mortality 
curve  of  the  official  AM<^^  table  is  close  enough  to  a  Makeham  curve 
to  justify  the  assumption  that  it  may  be  treated  as  if  Makeham's 
law  had  been  used  as  the  basis  of  graduation. 

In  order  to  test  this  result  more  fully  there  is  appended  a  com- 
parison of  mean  reserves,  the  ages  in  this  case  being  taken  to  the 
nearest  integer,  as  would  be  the  case  in  practice.  As  might  have 
been  expected  from  the  annuity  values,  the  reserves  agree  in  a  satis- 
factory manner  up  to  and  including  differences  in  age  10  years  and 
are  generally  in  excess  thereafter.  Over  all,  the  agreement  with 
the  values  for  equal  ages  is  considerably  closer  than  with  the  Make- 
ham reserves. 

Finally,  there  is  given  a  comparison  of  aggregate  reserves  for  the 
various  differences  in  age,  all  based  upon  the  same  actual  distribu- 
tion of  business. 

COMPAEISON   OT   AGGREGATE  RESERVES. 


Year. 

Dlflerence  In  Age. 

Makeham. 

0. 

2. 

5. 

10. 

20. 

Ist 

6th 

11th 

16th 

13,885 

35,450 

179,802 

44,776 

13,885 

35,500 

180,084 

44,800 

13,486 

35,137 

178,397 

44,406 

13,946 
35,379 

179,288 
44,676 

13,932 

35,193 

177,766 

44,259 

13,946 

35,420 

179,169 

44,735 

Total 

273,913 

274,269 

271,426 

273,289 

271,150 

273,270 

Up  to  difference  in  age  10  years,  the  differences  as  compared 
with  the  equal  age  values  are  largely  due  to  the  adoption  of  the 
nearest  integral  ages.  Tables  of  "  additions  to  younger  ages " 
show  generally  very  little  variation,  one  from  another,  and  in  the 
present  case  the  usual  result  of  taking  equivalent  ages  to  the  nearest 
integer,  namely,  slightly  overstating  such  ages  on  the  average, 
exists.  Some  idea  of  this  overstatement  may  be  had  from  the  fol- 
lowing table,  derived  from  the  schedule  of  "  Additions  to  Younger 
Ages  "  given  at  the  end  of  this  paper : 
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Difference  In  Ages. 

Errors  In  Equivalent  Ages. 

Overstatement  Due  to  Using 

Understatement  Due  to  Using 

Integral  Age. 

Integral  Age. 

0 

.0 

1 

A 

2 

.1 

3 

A 

4 

.2 

5 

.2 

6 

.4 

7 

.1 

8 

.3 

9 

.4 

10 

.1 

11 

.2 

.0 

Total 

1.5' 

1.3 

It  may  be  noted  that  the  amonnt  of  overstatement  is  greatest 
where  the  difference  in  ages  is  less  than  five  years,  this  being  the 
most  important  section,  and  further  that  the  differences  in  ages 
greater  than  eleven  would  generally  rather  accentuate  than  di- 
minish the  effect  indicated.  It  will  be  observed  that  this  condition 
provides  a  safety  margin  tending  to  diminish  the  probability  of 
any  valuation  on  the  plan  proposed  falling  below  the  true  valuation. 

The  figures  given  would  appear  sufficient  to  prove  that  the  official 
table  could  be  treated  as  conforming  to  Makeham's  law  so  far  as 
ordinary  Whole  Life  policies  are  concerned.  It  is  also  obvious  that 
for  endowment  insurance  the  assumption  in  question  would  be 
satisfactory. 

A  considerable  number  of  joint  life  policies  are  nowadays  written 
on  the  limited  payment  life  plan.  An  examination  of  the  single 
premiums  corresponding  to  the  table  of  annuity  values  reveals  the 
fact  that  when  such  policies  become  fully  paid-up  the  maximum 
error  would  be  about  one-half  of  one  per  cent.,  while  the  average 
error  would  be  entirely  negligible.  The  even  progression  of  the 
annuity  values  from  age  to  age  indicates  that  the  reserve  values 
during  the  premium  paying  period  would  also  be  very  closely  repre- 
sented by  the  equivalent  equal  age  figures. 

Eemembering  that  the  largest  proportion  of  joint  life  business  is 
written  with  a  difference  in  age  of  less  than  ten  years,  it  is  sug- 
gested that  the  official  table  for  equal  ages  may  be  made  the  basis 
of  joint  life  calculations  based  on  the  new  mortality  table. 
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While  the  Makeham  graduation  is  not  suggested  as  a  basis  for  the 
calculation  of  values,  a  comparison  of  the  values  of  qx  obtained  by 
this  graduation  with  the  official  values  may  be  of  interest,  and  one 
is  accordingly  presented: 


Age. 

1000  qx,  Makeham. 

1000  qx,  AM<''. 

15 

2.81 

3.46 

25 

3.40 

4.31 

35 

4.85 

4.78 

45 

8.48 

7.49 

55 

17.53 

17.47 

65 

39.87 

40.66 

75 

93.64 

91.94 

85 

215.60 

197.07 

95 

453.93 

387.76 

Following  is  a  comparison  of  the  actual  and  expected  loss  for  the 
AM^'^  experience,  the  expected  loss  being  measured  by  the  Make- 
ham table.  This  may  serve  to  show  the  relation  of  the  Makeham 
graduation  figures  to  the  original  data. 


American  Men  Experience,  Excluding  first  Five  Insurance  Years. 


Attained  Age. 

Actual  Loss. 

Expected  Loss. 

Deviations. 

20-29  

$     1,923,900 
15,209,300 
42,151,300 
79,250,500 
111,396,000 
99,256,600 
38,227,700 
2,759,700 

$390,175,000 

$     1,617,400 

15,515,300 

45,558,100 

78,723,400 

107,793,300 

102,205,200 

41,744,600 

3,261,400 

$396,418,700 

$-    306,500 
+    306,000 
+3,406,800 
-    527,100 
-3,602,700 
+2,948,600 
+3,516,900 
+    501,700 

$+6,243,700 

30-39  

40-49 

50-59 

60-69  

70-79  

80-89  

90  up 

Total 

184 


TWO   GKADUATIONS   OF   THE 


COMPAEISON 

OF  Joint  Whole  Life  Reseeves. 

Equivalent  EQual  Ages. 

15.   1   20.   1    25.   1    30.   1   35.   |   40.   |   45.   |    50.       55.   |   60.       65. 

First  Year  Mean  Reserves. 

Makeham  equal  ages . 
Official  equal  ages  .  . . 

11 

13 

15 

18 

22 

27 

33 

41 

51 

64 

81 

11 

12 

14 

18 

22 

27 

33 

41 

51 

64 

80 

Diff.  in  age    2  yrs. . . . 

12 

14 

18 

22 

27 

33 

41 

51 

64 

80 

5    "    ... 

12 

14 

17 

21 

26 

33 

41 

50 

63 

79 

10    "    ... 

15 

18 

22 

27 

33 

41 

51 

64 

80 

20    "    ... 

18 

22 

27 

33 

41 

50 

63 

79 

Sixth  Year  Mean  Reserves. 

Makeham  equal  ages . 

78 

91 

105 

123 

144 

169 

198 

232 

272 

316 

368 

Official  equal  ages  . . . 

75 

84 

98 

119 

144 

171 

202 

236 

273 

314 

360 

Diff.  in  age    2  yrs. . . . 

84 

98 

119 

144 

172 

202 

236 

273 

314 

360 

5    "    ... 

84 

98 

118 

142 

170 

200 

234 

271 

312 

358 

10    "    ... 

100 

119 

143 

171 

201 

235 

272 

314 

360 

20    "    ... 

122 

143 

168 

198 

232 

269 

310 

356 

Eleventh  Year  Mean  Reserves. 

Makeham  equal  ages . 

129 

151 

178 

208 

244 

284 

329 

378 

431 

488 

547 

Official  equa  ages  . . . 

120 

139 

168 

205 

245 

289 

334 

381 

430 

480 

532 

Diff.  in  age    2  yrs. .  . . 

139 

168 

205 

246 

289 

334 

381 

430 

480 

532 

5    "    ... 

139 

167 

203 

243 

286 

332 

379 

427 

477 

529 

10    "    ... 

170 

204 

244 

288 

333 

380 

428 

479 

531 

20    "    ... 

206 

242 

283 

328 

375 

424 

474 

526 

Sixteenth  Year  Mean  Reserves. 

Makeham  equal  ages . 

187 

220 

258 

300 

348 

400 

455 

513  1 573 

632 

691 

Official  equal  ages  . . . 

172 

205 

249 

299 

352 

406 

461 

514 

567 

618 

670 

Diff.  in  age    2  yrs. .  . . 

206 

249 

299 

352 

407 

461 

514 

567 

618 

669 

5    "    ... 

204 

247 

296 

349 

403 

457 

511 

664 

615 

666 

10    "    ... 

250 

298 

351 

405 

459 

513 

566 

617 

668 

20    "    ... 

297 

346 

399 

453 

507 

560 

612 

664 
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Table  of  Additions  to  Toungeb  Age. 


Adoltlon  to  Younger 

Addition  to  Younger 

Difference  in  Age. 

Age. 

Difference  In  Age. 

Age. 

1 

.51 

26 

19.41 

2 

1.05 

27 

20.33 

3 

1.60 

28 

21.26 

4 

2.18 

29 

22.19 

5 

2.78 

30 

23.13 

6 

3.41 

31 

24.07 

7 

4.05 

32 

25.02 

8 

4.72 

33 

25.97 

9 

5.40 

34 

26.92 

10 

6.11 

35 

27.88 

11 

6.83 

36 

28.85 

12 

7.58 

37 

29.81 

13 

8.34 

38 

30.78 

14 

9.11 

39 

31.75 

15 

9.90 

40 

32.73 

16 

10.71 

41 

33.70 

17 

11.53 

42 

34.68 

18 

12.36 

43 

35.66 

19 

13.21 

44 

36.64 

20 

14.06 

45 

37.63 

21 

14.93 

46 

38.61 

22 

15.81 

47 

39.60 

23 

16.70 

48 

40.59 

24 

17.59 

49 

41.58 

25 

18.50 

50 

42.56 

186 


TWO   GRADUATION'S  OF   THE 


Joint  Life  Values — Equal  Ages. 
^if<'>  Table— Interest,  3%. 


FQual  Ages. 

Czx. 

N„. 

15 

64186.2 

1455684.1 

6 

61886.2 

1391497.9 

7 

59660.0 

1329611.7 

8 

57503.1 

1269951.7 

9 

55414.9 

1212448.6 

20 

53391.2 

1157033.7 

1 

51430.5 

1103642.5 

2 

49532.0 

1052212.0 

3 

47694.3 

1002680.0 

4 

45918.4 

954985.7 

25 

44202.5 

909067.3 

6 

42545.6 

864864.8 

7 

40947.5 

822319.2 

8 

39406.3 

781371.7 

9 

37921.7 

741965.4 

30 

36491.5 

704043.7 

1 

35113.1 

667552.2 

2 

33785.5 

632439.1 

3 

32506.0 

598653.6 

4 

31270.3 

566147.6 

35 

30075.7 

534877.3 

6 

28921.0 

504801.6 

7 

27802.2 

475880.6 

8 

26717.0 

448078.4 

9 

25663.6 

421361.4 

40 

24640.0 

395697.8 

1 

23643.5 

371057.8 

2 

22672.9 

347414.3 

3 

21725.7 

324741.4 

4 

20801.1   ♦ 

303015.7 

45 

19896.8 

282214.6 

6 

19011.6 

262317.8 

7 

18144.8 

243306.2 

8 

17294.5 

225161.4 

9 

16460.3 

207866.9 

50 

15640.5 

191406.6 

1 

14835.3 

175766.1 

2 

14044.4 

160930.8 

3 

13266.3 

146886.4 

4 

12502.1 

133620.1 

55 

11750.7 

121118.0 

6 

11013.3 

109367.3 

7 

10289.7 

98354.0 

8 

9580.94 

88064.33 

9 

8887.81 

78483.39 
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Joint  Life  Values — Equal  Ages — Continued. 
^M<»>  Table— Interest,  3%. 


Equal  Ages. 

Oxx. 

N... 

60 

8211.52 

69595.58 

1 

7552.55 

61384.06 

2 

6913.09 

53831.51 

3 

6294.49 

46918.42 

4 

5698.28 

40623.93 

65 

5126.40 

34925.65 

6 

4580.57 

29799.25 

7 

4062.88 

25218.68 

8 

3574.73 

21155.80 

9 

3118.02 

17581.07 

70 

2693.99 

14463.05 

1 

2303.86 

11769.06 

2 

1948.34 

9465.20 

3 

1627.86 

7516.86 

4 

1342.37 

5889.00 

75 

1091.33 

4546.63 

6 

873.664 

3455.299 

7 

687.800 

2581.635 

8 

531.735 

1893.835 

9 

403.144 

1362.100 

80 

299.197 

958.956 

1 

216.975 

659.759 

2 

153.482 

442.784 

3 

105.677 

289.302 

4 

70.6722 

183.6250 

85 

45.7819 

112.9528 

6 

28.6556 

67.1709 

7 

17.2840 

38.5153 

8 

10.0193 

21.2313 

9 

5.55842 

11.21199 

90 

2.94158 

5.65357 

1 

1.47906 

2.71199 

2 

.704720 

1.232932 

3 

.315364 

.528212 

4 

.132613 

.212848 

95 

.0521385 

.0802349 

6 

.0189746 

.0280964 

7 

.00638853 

.00902175 

8 

.00192157 

.00263322 

9 

.000548801 

.000711648 

100 

.000133204 

.000162847 

1 

.000024753 

.000029643 

2 

.000004414 

.000004890 

3 

.000000476 

.000000476 
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TWO   GRADUATIONS   OF   THE 


Joint  Life  Values — Equal  Ages — Contirmed. 
AM^^^  Table— Interest,  3%. 


Equal  Ages. 

Cxx. 

Mxi. 

15 

430.486 

21787.623 

6 

423.708 

21357.137 

7 

419.211 

20933.429 

8 

413.393 

20514.218 

9 

409.648 

20100.825 

20 

405.662 

19691.177 

1 

400.434 

19285.515 

2 

395.072 

18885.081 

3 

386.736 

18490.009 

4 

378.492 

18103.273 

25 

369.455 

17724.781 

6 

358.860 

17355.326 

7 

348.548 

16996.466 

8 

336.906 

16647.918 

9 

325.647 

16311.012 

30 

315.507 

15985.365 

1 

304.948 

15669.858 

2 

295.436 

15364.910 

3 

288.917 

15069.474 

4 

283.789 

14780.557 

35 

278.652 

14496.768 

6 

276.564 

14218.116 

7 

275.434 

13941.552 

8 

275.150 

13666.118 

9 

276.157 

13390.968 

40 

278.823 

13114.811 

1 

281.915 

12835.988 

2 

286.828 

12554.073 

3 

291.884 

12267.245 

4 

298.386 

11975.361 

45 

305.660 

11676.975 

6 

313.110 

11371.315 

7 

321854 

11058.205 

8 

330.450 

10736.351 

9 

340.311 

10405.901 

50 

349.691 

10065.590 

1 

358.846 

9715.899 

2 

368.973 

9357.053 

3 

377.839 

8988.080 

4 

387.237 

8610.241 

55 

395.116 

8223.004 

6 

402.836 

7827.888 

7 

409.092 

7425.052 

8 

414.071 

7015.960 

9 

417.432 

6601.889 
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Joint  Life  Vai.ues — Equal  Ages — Continued. 
^M<'>  Table— Interest,  3%. 


Eaual  Ages. 

Cxx. 

ilzx. 

60 

419.790 

6184.457 

1 

419.486 

5764.667 

2 

417.244 

5345.181 

3 

412.876 

4927.937 

4 

405.909 

4515.061 

65 

396.520 

4109.152 

6 

384.282 

3712.632 

7 

369.811 

3328.350 

8 

352.590 

2958.539 

9 

333.212 

2605.949 

70 

311.671 

2272.737 

1 

288.414 

1961.066 

2 

263.732 

1672.652 

3 

238.078 

1408.920 

4 

211.940 

1170.842 

75 

185.878 

958.902 

6 

160.417 

773.024 

7 

136.033 

612.607 

8 

113.103 

476.574 

9 

92.2045 

363.4711 

80 

73.5078 

271.2666 

1 

57.1735 

197.7588 

2 

43.3343 

140.5853 

3 

31.9271 

97.2510 

4 

22.8319 

65.3239 

85 

15.7929 

42.4920 

6 

10.5369 

26.6991 

7 

6.76128 

16.16223 

8 

4.16909 

9.40095 

9 

2.45494 

5.23186 

90 

1.37685 

2.77692 

1 

.731259 

1.400071 

2 

.368830 

.668812 

3 

.173566 

.299982 

4 

.0766116 

.1264161 

95 

.0316453 

.0498045 

6 

.0120334 

.0181592 

7 

.00428089 

.00612576 

8 

.00131680 

.00184487 

9 

.000399612 

.000528073 

100 

.000104571 

.000128461 

1 

.0000196184 

.0000238901 

2 

.0000038094 

.0000042717 

3 

.0000004623 

.0000004623 
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TWO   GRADUATIONS  OP  THE 


JoiKT  Life  Values — ^Equal,  Ages — Continued. 
AM^^*  Table— Interest,  S%. 


Equal  Ages. 

^11- 

axi. 

Pxx. 

15 

.3394440 

22.6791 

.0149673 

6 

.3451034 

22,4848 

.0153483 

7 

,3508788 

22.2866 

.0157440 

8 

.3567498 

22.0849 

.0161535 

9 

.3627332 

21,8795 

.0165787 

20 

.3688094 

21.6709 

.0170187 

1 

.3749821 

21.4589 

.0174744 

2 

.3812703 

21,2431 

.0179480 

3 

.3876775 

21.0231 

.0184406 

4 

.3942487 

20.7975 

.0189565 

25 

.4009905 

20.5660 

.0194978 

6 

.4079229 

20.3279 

.0200671 

7 

.4150795 

20.0823 

.0206689 

8 

.4224684 

19.8286 

.0213060 

9 

.4301234 

19.5657 

.0219835 

30 

.4380572 

19.2934 

.0227051 

1 

.4462681 

19.0115 

.0234736 

2 

.4547782 

18.7192 

.0242947 

3 

.4635905 

18.4167 

.0251723 

4 

.4726708 

18.1050 

.0261073 

35 

.4820093 

17.7844 

.0271030 

6 

.4916191 

17.4545 

.0281658 

7 

.5014550 

17.1167 

.0292963 

8 

.5115139 

16.7713 

.0304994 

9 

.5217884 

16.4186 

.0317802 

40 

.5322569 

16.0592 

.0331435 

1 

.5428971 

15.6939 

.0345930 

2 

,5537038 

15.3229 

.0361357 

3 

,5646421 

14.9473 

.0377754 

4 

.5757080 

14.5673 

.0395206 

45 

.5868770 

14.1839 

.0413762 

6 

.5981251 

13.7978 

.0433494 

7 

.6094421 

13.4091 

.0454497 

8 

.6207957 

13.0192 

,0476829 

9 

.6321817 

12.6284 

,0500604 

60 

.6435593 

12.2379 

.0525875 

1 

.6549176 

11.8478 

.0552774 

2 

.6662480 

11.4587 

.0581433 

3 

.6775122 

11.0721 

.0611907 

4 

.6887036 

10.6878 

.0644382 

55 

.6997884 

10.3073 

.0678924 

€ 

,7107668 

9.93047 

.0715743 

7 

.7216004 

9.55849 

.0754931 

8 

.7322830 

9.19162 

.0796686 

9 

,7428027 

8.83045 

.0841183 

AMERICAN-CANADIAN   MORTALITY  EXPERIENCE. 


191 


Joint  Life  Values — Equal  Ages — Concluded. 
AM^^^  Table— Interest,  3%. 


Equal  Ages. 

Axx. 

&ZZ. 

PXT. 

60 

.7531440 

8.47536 

.0888628 

1 

.7632743 

8.12759 

.0939115 

2 

.7731971 

7.78690 

.0992947 

3 

.7828969 

7.45389 

.1050320 

4 

.7923551 

7.12916 

.1111429 

65 

.8015668 

6.81290 

.1176543 

6 

.8105175 

6.50558 

.1245881 

7 

.8192095 

6.20709 

.1319795 

8 

.8276259 

5.91815 

.1398453 

9 

.8357704 

5.63854 

.1482247 

70 

.8436323 

5.36864 

.1571409 

1 

.8512089 

5.10841 

.1666289 

2 

.8585011 

4.85808 

.1767160 

3 

.8655044 

4.61763 

.1874346 

4 

.8722200 

4.38702 

.1988185 

75 

.8786545 

4.16614 

.2109039 

6 

.8848070 

3.95495 

.2237213 

7 

.8906761 

3.75347 

.2372942 

8 

.8962622 

3.56161 

.2516449 

9 

.9015912 

3.37869 

.2668461 

80 

.9066488 

3.20510 

.2828770 

1 

.9114358 

3.04071 

.2997440 

2 

.9159725 

2.88492 

.3175031 

3 

.9202664 

2.73787 

.3361574 

4 

.9243224 

2.59826 

.3557462 

85 

.9281397 

2.46719 

.3761925 

6 

.9317236 

2.34408 

.3974802 

7 

.9350978 

2.22838 

.4196314 

8 

.9382841 

2.11904 

.4427873 

9 

.9412494 

2.01711 

.4666308 

90 

.9440232 

1.92195 

.4911799 

1 

.9465951 

1.83359 

.5162523 

2 

.9490464 

1.74953 

.5424565 

3 

.9512246 

1.67493 

.5679196 

4 

.9532708 

1.60503 

.5939267 

95 

.9552346 

1.53888 

.6207336 

6 

.9570267 

1.48074 

.6463177 

7 

.9588685 

1.41218 

.6789991 

8 

.9600847 

1.37035 

.7006136 

9 

.9622321 

1.29673 

.7420424 

100 

.9643929 

1.22254 

.7888447 

1 

.9651396 

1.19755 

.8059272 

2 

.9677617 

1.10784 

.8735583 

3 

.9712184 

1.00000 

.9712184 
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TWO   GRADUATIONS  OF  THE 


Joint  Life  Values — Equal  Ages. 
^M">  Table— Interest,  SWc 


Equal  Age3. 

Z)iz. 

Nxz. 

15 

59689.1 

1248880.6 

6 

57272.2 

1189191.5 

7 

54945.2 

1131919.3 

8 

52703.0 

1076974.1 

9 

50543.7 

1024271.1 

20 

48462.7 

973727.4 

1 

46457.4 

925264.7 

2 

44526.4 

878807.3 

3 

42667.2 

834280.9 

4 

40880.1 

791613.7 

25 

39162.3 

750733.6 

6 

37512.2 

711571.3 

7 

35928.8 

674059.1 

8 

34409.5 

638130.3 

9 

32953.1 

603720.8 

30 

31557.2 

570767.7 

1 

30218.5 

539210.5 

2 

28935.4 

508992.0 

3 

27705.1 

480056.6 

4 

26523.2 

452351.5 

35 

25386.7 

425828.3 

6 

24294.2 

400441.6 

7 

23241.4 

376147.4 

8 

22226.3 

352906.0 

9 

21246.9 

330679.7 

40 

20300.9 

309432.8 

1 

19385.8 

289131.9 

2 

18500.2 

269746.1 

3 

17641.7 

251245.9 

4 

16809.2 

233604.2 

45 

16000.9 

216795.0 

6 

15215.1 

200794.1 

7 

14451.2 

185579.0 

8 

13707.5 

171127.8 

9 

12983.3 

157420.3 

60 

12277.1 

144437.0 

1 

11588.8 

132159.9 

2 

10917.9 

120571.1 

3 

10263.3 

109653.2 

4 

9625.29 

99389.90 

55 

9003.11 

89764.61 

6 

8397.39 

80761.50 

7 

7807.76 

72364.11 

8 

7234.81 

64556.35 

9 

6678.99 

57321.54 
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Joint  Life  Values — Equal  Ages — Continued. 
^M">  Table— Interest,  Si7c. 


Equal  Ages. 

i).-:.. 

N... 

60 

6140.95 

50642.55 

1 

5620.87 

44501.60 

2 

5120.10 

38880.73 

3 

4639.42 

33760.63 

4 

4179.69 

29121.21 

65 

3742.05 

24941.52 

6 

3327.47 

21199.47 

7 

2937.14 

17872.00 

8 

2571.76 

14934.86 

9 

2232.35 

12363.10 

70 

1919.45 

10130.75 

1 

1633.55 

8211.30 

2 

1374.80 

6577.75 

3 

1143.11 

5202.95 

4 

938.080 

4059.841 

75 

758.964 

3121.761 

6 

604.654 

2362.797 

7 

473.720 

1758.143 

8 

364.461 

1284.423 

9 

274.988 

919.962 

.  .80 

203.099 

644.974 

1 

146.574 

441.875 

2 

103.181 

295.301 

3 

70.7005 

192.1199 

4 

47.0529 

121.4194 

85 

30.3339 

74.3665 

6 

18.8947 

44.0326 

7 

11.3416 

25.1379 

8 

6.54280 

13.79628 

9 

3.61221 

7.25348 

90 

1.90239 

3.64127 

1 

.951921 

1.738879 

2 

.451366 

.786958 

3 

.201012 

.335592 

4 

.0841184 

.1345802 

95 

.0329125 

.0504618 

6 

.0119199 

.0175493 

7 

.00399391 

.00562943 

8 

.00119550 

.00163552 

9 

.000339786 

.000440021 

100 

.000082074 

.000100235 

1 

.000015178 

.000018161 

2 

.000002694 

.000002983 

3 

.000000289 

.000000289 

13 
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Joint  Life  Values — Equal  Ages — Continued. 
AM^'^  Table— Interest,  S\%. 


Equal  Ages. 

Cix. 

Mxi. 

15 

398.390 

17456.386 

6 

390.224 

17057.996 

7 

384.217 

16667.772 

8 

377.054 

16283.555 

9 

371.834 

15906.501 

20 

366.436 

15534.667 

1 

359.967 

15168.231 

2 

353.431 

14808.264 

3 

344.302 

14454.833 

4 

335.335 

14110.531 

25 

325.747 

13775.196 

6 

314.877 

13449.449 

7 

304.352 

13134.572 

8 

292.765 

12830.220 

9 

281.614 

12537.455 

30 

271.527 

12255.841 

1 

261.171 

11984.314 

2 

251.802 

11723.143 

3 

245.057 

11471.341 

4 

239.544 

11226.284 

35 

234.072 

10986.740 

6 

231.196 

10752.668 

7 

229.139 

10521.472 

8 

227.797 

10292.333 

9 

227.526 

10064.536 

40 

228.613 

9837.010 

1 

230.031 

9608.397 

2 

232.910 

9378.366 

3 

235.870 

9145.456 

4 

239.959 

8909.586 

45 

244.621 

8669.627 

6 

249.373 

8425.006 

7 

255.099 

8175.633 

8 

260.647 

7920.534 

9 

267.129 

7659.887 

50 

273.165 

7392.758 

1 

278.963 

7119.593 

2 

285.450 

6840.630 

3 

290.896 

6555.180 

4 

296.691 

6264.284 

55 

301.266 

5967.593 

6 

305.668 

5666.327 

7 

308.915 

5360.659 

8 

311.165 

5051.744 

9 

312.175 

4740.579 
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Joint  Life  Values — Equal  Ages — Continued. 
AM^'^  Table— Interest,  S\%. 


Equal  Ages. 

Cxx. 

Mrz. 

60 

312.422 

4428.404 

1 

310.688 

4115.982 

2 

307.534 

3805.294 

3 

302.844 

3497.760 

4 

296.296 

3194.916 

65 

288.044 

2898.620 

6 

277.806 

2610.576 

7 

266.053 

2332.770 

8 

252.438 

2066.717 

9 

237.412 

1814.279 

70 

220.991 

1576.867 

1 

203.513 

1355.876 

2 

185.197 

1152.363 

3 

166.375 

967.166 

4 

147.393 

800.791 

75 

128.645 

653.398 

6 

110.487 

524.753 

7 

93.2394 

414.2658 

8 

77.1485 

321.0264 

9 

62.5896 

243.8779 

80 

49.6570 

181.2883 

1 

38.4360 

131.6313 

2 

28.9916 

93.1953 

3 

21.2568 

64.2037 

4 

15.1278 

42.9469 

85 

10.4134 

27.8191 

6 

6.91420 

17.40571 

7 

4.41524 

10.49151 

8 

2.70934 

6.07627 

9 

1.58767 

3.36693 

90 

.886138 

1.779256 

1 

.468364 

.893118 

2 

.235091 

.424754 

3 

.110096 

.189663 

4 

.0483613 

.0795674 

95 

.0198797 

.0312061 

6 

.00752288 

.01132642 

7 

.00266335 

.00380354 

8 

.000815287 

.001140193 

9 

.000246222 

.000324906 

100 

.0000641202 

.0000786843 

1 

.0000119714 

.0000145641 

2 

.0000023133 

.0000025927 

3 

.0000002794 

.0000002794 
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Joint  Life  Values — Equal  Ages — Continued. 
^M<"  Table— Interest,  31%. 


Equal  Ages. 

^IX. 

axi. 

Pxx. 

15 

.2924552 

20.92309 

.0139776 

6 

.2978408 

20.76385 

.0143442 

7 

.3033527 

20.60088 

.0147252 

8 

.3089683 

20.43478 

.0151197 

9 

.3147079 

20.26506 

.0155296 

20 

.3205489 

20.09231 

.0159538 

1 

.3264976 

19.91641 

.0163934 

2 

.3325726 

19.73677 

.0168504 

3 

.3387808 

19.55321 

.0173261 

4 

.3451687 

19.36428 

.0178250 

25 

.3517463 

19.16980 

.0183490 

6 

.3585353 

18.96906 

.0189011 

7 

.3655722 

18.76097 

.0194858 

8 

.3728685 

18.54518 

.0201060 

9 

.3804635 

18.32061 

.0207670 

30 

.3883691 

18.08677 

.0214726 

1 

.3965886 

17.84372 

.0222257 

2 

.4051488 

17.59063 

.0230321 

3 

.4140516 

17.32737 

.0238958 

4 

,4232628 

17.05494 

.0248176 

35 

.4327754 

16.77368 

.0258009 

6 

.4426022 

16.48301 

.0268520 

7 

.4527038 

16.18437 

.0279717 

8 

.4630700 

15.87786 

.0291645 

9 

.4736943 

15.56367 

.0304359 

40 

.4845602 

15.24232 

.0317905 

1 

.4956409 

14.91462 

.0332319 

2 

.5069332 

14.58071 

.0347674 

3 

.5183999 

14.24159 

.0364004 

4 

.5300422 

13.89740 

.0381397 

45 

.5418212 

13.54893 

.0399900 

6 

.5537266 

13.19703 

.0419584 

7 

.5657408 

12.84177 

.0440547 

8 

.5778248 

12.48425 

.0462843 

9 

.5899800 

12.12483 

.0486588 

50 

.6021583 

11.76475 

.0511833 

1 

.6143512 

11.40411 

.0538711 

2 

.6265518 

11.04343 

.0567352 

3 

.6387010 

10.68401 

.0597810 

4 

.6508151 

10.32591 

.0630274 

55 

.6628368 

9.97040 

.0664805 

6 

.6747724 

9.61745 

.0701612 

7 

.6865809 

9.26823 

.(7740790 

8 

.6982552 

8.92302 

.0782532 

9 

.7097748 

8.58237 

.0827015 
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Joint  Life  Values — Equal  Ages — Concluded. 
Jil/<"   Tahle— Interest,  3i%. 


Equal  Ages. 

Axx. 

3,xx- 

Pxx. 

60 

.7211268 

8.24670 

.0874443 

1 

.7322678 

7.91721 

.0924907 

2 

.7432069 

7.59374 

.0978709 

3 

.7539218 

7.27691 

.1036047 

4 

.7643906 

6.96731 

.1097110 

65 

.7746074 

6.66520 

.1162166 

6 

.7845528 

6.37105 

.1231435 

7 

.7942318 

6.08483 

.1305265 

8 

.8036197 

5.80725 

.1383821 

9 

.8127215 

5.53815 

.1467495 

70 

.8215202 

5.27794 

.1556516 

1 

.8300181 

5.02666 

.1651232 

2 

.8382041 

4.78451 

.1751911 

3 

.8460831 

4.55157 

.1858880 

4 

.8536489 

4.32782 

.1972469 

75 

.8609078 

4.11319 

.2093043 

6 

.8678567 

3.90768 

.2220898 

7 

.8744951 

3.71135 

.2356269 

8 

.8808251 

3.52417 

.2499382 

9 

.8868674 

3.34546 

.2650956 

80 

.8926105 

3.17566 

.2810785 

1 

.8980535 

3.01469 

.2978926 

2 

.9032215 

2.86197 

.3155943 

3 

.9081081 

2.71738 

.3341856 

4 

.9127365 

2.58049 

.3537071 

85 

.9170961 

2.45160 

.3740811 

6 

.9211954 

2.33042 

.3952914 

7 

.9250467 

2.21643 

.4173582 

8 

.9286957 

2.10862 

.4404281 

9 

.9320970 

2.00804 

.4641813 

90 

.9352740 

1.91405 

.4886361 

1 

.9382270 

1.82671 

.5136171 

2 

.9410412 

1.74350 

.5397416 

3 

.9435407 

1.66951 

.5651595 

4 

.9458977 

1.59989 

.5912266 

95 

.9481534 

1.53321 

.6184104 

6 

.9502110 

1.47227 

.6454058 

7 

.9523349 

1.40950 

.6756528 

8 

.9537373 

1.36806 

.6971440 

9 

.9562077 

1.29499 

.7383875 

100 

.9586995 

1.22128 

.7849983 

1 

.9595533 

1.196.53 

.8019437 

2 

.9623979 

1.10728 

.8691586 

3 

.9667820 

1.00000 

.9667820 
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11. 

The  second  graduation  presented  is  one  for  the  sectional  expe- 
rience comprising  the  states  of  Iowa,  Kansas,  Minnesota,  Nebraska, 
North  Dakota  and  South  Dakota.  The  experience  of  this  "  Iowa  " 
group,  while  of  value  chiefly  to  those  companies  domiciled  therein, 
nevertheless  possesses  some  claim  to  the  general  interest  in  that  it 
is  the  section  exhibiting  the  lowest  mortality  of  any  of  the  geo- 
graphical groups  into  which  the  United  States  was  divided  for 
mortality  purposes. 

The  graduation  was  made  according  to  the  formula 

colog  p.  =  a  -f-  /3c^  -f  ffe-<^«->'/25.  ^  ^.g-(33-.)./2«'« 

which  is,  of  course,  Makeham's  formula  with  the  addition  of  a 
double  frequency  curve  of  the  normal  type.  The  constants  were  so 
chosen  that  the  values  of  the  frequency  curve  became  insignificant 
in  the  neighborhood  of  age  45. 

For  the  ultimate  section,  a  preliminary  graduation  was  first  made 
by  the  method  described  by  Mr.  Elderton  in  his  "  Frequency-curves 
and  Correlation";  that  is,  by  assuming  the  exposed  to  risk  to  be 
represented  by  a  normal  frequency  curve.  The  additions  necessary 
at  the  younger  ages  to  the  mortality  rates  so  brought  out  were  those 
represented  by  the  double  frequency  curve,  obtained  by  a  graphic 
process,  after  which  a  regraduation  of  the  table  was  made  by  the 
former  method,  using  as  the  ungraduated  values,  the  actual  values 
of  colog  px,  less  the  addition  to  be  made  by  means  of  the  frequency 
curves.  This  was  to  remove  any  distortion  that  might  have  been 
caused  at  the  older  ages  by  the  partial  confirmation  of  the  first 
graduation  with  the  higher  actual  rates  at  the  commencing  ages  of 
the  table.  This  second  graduation  necessitated  a  change  in  the 
value  of  the  frequency  curve  constants  and,  theoretically,  a  third 
graduation  of  the  table  should  have  been  made.  As,  however,  a 
slight  excess  of  expected  over  actual  losses  was  desired  at  the 
younger  ages  and  as  the  figures  of  the  second  graduation  produced 
this  and  appeared  otherwise  satisfactory,  they  were  taken  as  the 
final  values.    The  values  of  the  constants  so  obtained  were : 
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a  =  .00058, 

^=.000033636, 
Ac  =  .0409552, 
£■  =  .001, 

8=^=  81, 
H'  =  . 00020, 
8'*=  27. 

Below  is  a  comparison  of  the  actual  and  expected  death  losses  for 
the  ultimate  section,  taken  to  the  nearest  hundred  dollars : 


Accumulated  De- 

Age Group. 

Actual  Loss. 

Expected  Loss. 

Deviation. 

viation. 

20-24 

$        115 

$       202 

$    87 

$    87 

25-29 

1590 

1476 

lU 

27 

30-34 

3970 

3771 

199 

226 

35-39 

5923 

6417 

494 

268 

40-44 

10930 

10387 

543 

275 

45-49 

14069 

15411 

1342 

1067 

50-54 

19808 

19806 

2 

1065 

55-59 

22285 

22245 

40 

1025 

60-64 

23745 

24208 

463 

1488 

65-^9 

26211 

25334 

877 

611 

70-74 

25138 

23488 

1650 

1039 

75-79 

17920 

18672 

752 

287 

80-84 

8082 

9245 

1163 

876 

85-89 

3116 

2706 

410 

466 

90-94 

275 

456 

181 

647 

95-100 

95 

80 

15 

632 

Totals 

$183,^2 

$183,904 

$4482  lg32 
3850  /  ^^^ 

(Figures  in  italics  denote  negative  quantities.) 


Preliminary  to  any  treatment  of  the  select  section  of  the  table  it 
will  be  of  interest,  more  particularly  since  the  comments  of  this 
paragraph  apply  to  the  AM^''^  table  as  well,  to  consider  a  phase  of 
what  has  been  denoted  by  Mr.  Elderton  as  "spurious  selection," 
Spurious  selection  is  defined  as  an  appearance  of  selection  due  solely 
to  the  statistical  treatment  of  the  data  entering  into  the  experience. 
In  the  selection  of  the  AM  data  it  will  be  remembered  that,  in 
order  to  secure  an  adequate  volume  of  data  at  the  longer  durations, 
a  much  larger  proportion  of  the  issues  prior  to  1900  was  taken  than 
of  the  issues  subsequent  to  that  date.  The  result  is  that,  while  in  the 
first  insurance  year  the  various  calendar  years  entering  into  the 
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experience  are  weighted  only  in  accordance  with  the  growth  of  busi- 
ness during  the  period  1900-1915,  in  the  second  insurance  3'ear, 
the  year  1900-1901  receives  a  disproportionately  heavy  weight  in 
the  make-up  of  the  experience.  Similarly,  the  third  insurance  year 
contains  the  first  two  calendar  years  of  the  period  of  observation  in 
larger  proportion  than  the  rest,  and  so  on. 

Again,  for  durations  preceding  insurance  year  sixteen,  there  is  a 
disturbance  which  acts  in  the  reverse  direction.  That  is  to  say, 
that  the  data  for  all  durations  in  excess  of  fifteen  are  made  up  ex- 
clusively of  issues  prior  to  1900  (of  which  a  larger  proportion  of 
the  material  was  included  in  the  experience).  In  insurance  year 
fifteen,  however,  the  last  year  of  observation  is  made  up  of  the  first 
year  of  issue  in  which  a  smaller  proportion  of  the  insurance  issued 
was  included,  and  hence  its  center  point  comes  at  an  earlier  date 
than  in  the  case  of  insurance  year  sixteen.  A  similar  relation  holds 
as  between  the  other  insurance  years  comprising  approximately  the 
latter  half  of  the  first  fifteen  years  of  duration.  As  we  pass,  then, 
through  successive  years  of  duration  from  the  first  to  the  sixteenth, 
the  center  point  of  the  experience  first  moves  backward  in  point  of 
time,  and  afterwards  forward,  reaching  its  normal  point  again  at 
duration  sixteen. 

Now  if  it  be  admitted  that  an  improvement  in  mortality,  and 
especially  in  select  mortality,  has  been  taking  place  during  the  period 
1900-1915,  and  this  seems  probable  in  view  of  the  data  given  below, 
we  see  that  since  the  successive  insurance  years  will  center  first  at 
a  progressively  earlier  date  in  the  period  of  observation  and  after- 
wards move  forward  in  point  of  time,  the  progress  of  mortality 
with  duration  will  exhibit  first  an  increase,  and  afterwards  a  de- 
crease, which  does  not  exist  in  fact. 

In  support  of  the  assertion  that  mortality  as  a  whole  has  im- 
proved materially  in  the  period  from  1901  to  1915,  there  is  consid- 
erable material  available.  Mr.  Moir's  "Mortality  Graphs"  (T.  A. 
S.  A.,  XVIII,  page  311)  would  indicate  about  a  10  per  cent,  im- 
provement, this  indication  being  drawn  from  thq  Gain  and  Loss 
Exhibits  of  a  number  of  companies.  As  concerns  mortality  during 
the  select  period,  the  following  table  has  been  made  up  to  show,  in 
as  condensed  a  form  as  possible,  some  of  the  data  bearing  on  the 
point : 
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Company. 

Issues  of 

Ratio  Percent  of  Actual 
to  Expected  Deaths. 

stand- 
ard 
Used. 

Reference. 

Ins. 
Yearl. 

Ins. 
Years 
2-5. 

Ins. 
Years 
6-10. 

Various 

Mutual  Life... 

Massachusetts 
Mutual 

1893-1900 
1901-1908 

1901-1908 
1907-1913 

1895-1904 
1905-1914 

110 
91 

93.1 
60.8 

99 
70 

102 
94 

93.0 
73.1 

104 

78 

99 

88 

90.2 
91.3 

106 

98 

M.-A. 
M.-A. 

M.-A. 

M.-A.  Report, 
Vol.  I,  page  92. 

T.A.S.A.,  Vol. 

XVII,  page  12. 

T.A.S.A.,  Vol. 

XVIII,  page  56. 

From  the  above  table  it  would  appear  that  to  some  extent  spurious 
selection  has  affected  the  AM  Select  table.  The  fact  that  the  mor- 
tality for  the  sixth  to  tenth  policy  years  appeared  no  better  than 
for  the  eleventh  and  subsequent  was  no  doubt  due  to  the  cause 
under  discussion,  as  the  effect  of  medical  selection  presumably  did 
extend  beyond  the  fifth  policy  year.  There  would  appear  to  be  no 
practicable  means  of  allowing  for  the  disturbance,  and  attention  is 
called  to  the  matter  merely  because  it  is  desirable  to  bear  the  con- 
dition in  mind  in  studying  both  the  select  AM  table  and  that  now 
presented. 

The  select  values  in  the  present  graduation  were  obtained  by 
modifying  the  constants  in  accordance  with  the  following  table : 


t. 

at. 

Pt 
&' 

Ht. 

H'f 

0 

.00000 

.85 

.001 

.00009 

1 

.00012 

.86 

.001 

.00014 

2 

.00028 

.90 

.001 

.00017 

3 

.00046 

.98 

.001 

.00019 

4 

.00055 

1.00 

.001 

.00020 

5  and  over. . . 

.00058 

1.00 

.001 

.00020 

I 


These  values,  which  follow  no  mathematical  law,  were  chosen 
with  two  objects  in  view.  The  first  was  to  produce  as  clojse  an 
agreement  as  possible  between  the  actual  and  expected  deaths  dur- 
ing the  select  period  and  the  second,  to  insure  a  smooth  progression 
of  the  rates  of  mortality  through  successive  years  of  duration.  It 
will  be  noted  that  the  agreement  between  actual  and  expected 
deaths  for  some  of  the  years  of  duration  is  far  from  close.     The 
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comparative  paucity  of  the  data,  however,  seemed  to  lend  weight  to 
the  helief  that  a  smooth  progression  in  the  mortality  rates  was  of 
greater  importance  than  a  close  agreement  with  actual  deaths  for 
all  durations. 

In  this  connection,  it  may  be  mentioned  that  in  the  AM^"^  table 
itself,  it  is  possible  that  a  smoother  junction  of  the  select  with  the 
ultimate  rates  would  have  been  of  advantage.  The  table  below 
shows  the  progression  of  the  values  of  100,0005'[j,]+»  for  specimen 
ages  at  entry,  together  with  their  first  differences: 


Age  20. 

n. 

Age  30. 

Age  40. 

Age  50. 

100,000g[,j+„. 

^. 

100,0009[j.)+„. 

A. 

100.0009[x]+n- 

A. 

100,0009(^j^,. 

A. 

0... 

273 

86 

301 

92 

374 

148 

678 

301 

1... 

359 

21 

393 

18 

519 

51 

979 

162 

2... 

380 

16 

411 

11 

570 

47 

1141 

144 

3... 

396 

17 

422 

23 

617 

73 

1285 

204 

4... 

413 

18 

445 

33 

690 

104 

1489 

258 

5... 

431 

4 

478 

16 

794 

58 

1747 

155 

6  .. 

435 

4 

494 

18 

852 

66 

1902 

167 

7  .. 

439 

2 

512 

20 

918 

71 

2069 

182 

8  .. 

441 

532 

989 

2251 

It  is  submitted  that  this  increase  in  the  rate  of  mortality  from 
year  to  year  for  a  given  age  at  entry  is  not  such  as  would  be  likely 
to  be  a  real  feature  of  the  experience,  unless  withdrawal  selection 
at  the  time  surrender  values  are  first  granted  is  thought  to  exert 
an  influence. 

Below  is,  for  the  select  section  of  the  "  Iowa  "  table,  a  comparison 
of  the  actual  and  expected  loss  by  insurance  years,  and  by  grouped 
ages  at  entry,  taken  to  the  nearest  hundred  dollars.  (See  top  of 
next  page.) 

A  word  of  caution  should  be  added,  directed  to  those  companies 
situated  in  the  "Iowa"  territory  who  might  desire  to  make  the 
graduated  rates  here  presented  the  basis  of  dividend  or  other  cal- 
culations. The  tables  on  page  204  show  the  experience  of  the  Equi- 
table Life  Insurance  Company  of  Iowa  over  the  same  period  as  that 
covered  by  the  investigation,  measured  by  the  "Iowa"  table  here 
presented.  From  this  it  will  be  seen  that  the  rates  of  this  Company, 
one  of  the  contributors  to  this  sectional  experience,  are  materially 
lower  than  the  experience  as  a  whole,  and,  therefore,  there  must  be 
one  or  more  other  companies  with  an  experience  showing  rates  in 
excess  of  the  average. 
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Comparison  of  Actual  and  Expected  Losses. 
"Iowa"  Select  Table. 


By  Insurance  Years,  All  Ages  at  Entry  Combined. 

Insurance 
Year. 

Actual  Loss. 

Expected  Loss. 

Deviation. 

Accumulated 
Deviation. 

1  .. 

2  .. 

3  .. 

4  .. 

5  .. 

Totals 

$   7320 
5839 
5288 
6748 
6865 

$32,060 

$   7398 
5752 
6032 
6440 
6481 

$32,103 

$  78 

87 

744 

308 

384 

$8221,3 
779  j  *"* 

$  78 

9 

735 

427 

43 

By  Ages  at  Entry,  First  Five  Insurance  Years  Combined. 

Age  Group. 

Actual  Loss. 

Expected  Loss. 

Deviation. 

Accumulated 
Deviation. 

15-24 

$    5188 
8912 
7436 
8504 

$    4963 
8802 
8515 
6766 

$  225 

110 

1079 

1738 

$225 

335 

744 

994 

43 

25-34  

35-44  

45-54  

65  and  over 

S 

2020 
>32,060 

3057 
$32,103 

1037 

$2116  \ 

2073  } 

43 

(Figures  in  italics  denote  negative  quantities.) 

Finally,  there  is  shown  a  comparison  of  the  "Iowa"  ultimate 
table  with  the  graduated  rates  of  the  Equitable  of  Iowa,  and  of  the 
Banker's  Life,  the  latter  being  available  through  the  courtesy  of 
Mr.  H.  S.  Nollen,  the  former  Secretary  of  that  Company. 


Rates  ot  Mortality  per  100,000. 

Equitable  Life  of  Iowa,  Calendar 

Bankers  Life  of  Iowa,  Assessment 

Age. 

Years  1900-1915,  Excluding 

Business  to  Dec,  31,  1907,  Exclud- 

Table. 

First  3  Policy  Years. 

ing  First  5  Policy  Years. 

20 

409 

360 

631 

25 

386 

316 

531 

30 

386 

319 

440 

35 

418 

349 

407 

40 

483 

403 

426 

45 

673 

508 

610 

50 

994 

813 

838 

55 

1506 

1420 

1259 

60 

2324 

2015 

1947 

65 

3620 

2840 

2906 

70 

5664 

4490 

5246 
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Mortality  Expeeiexce  of  Equitable  Life  Insubaxce  Company  of  Iowa. 


By  Attained  Ages,  Excluding  First  Three  Insurance  Years. 

Attained 

Expected  Loss  (By  "  Iowa  " 

Ratio  Actual  to  Expected. 

Ages. 

Actual  Loss  (Thousands). 

Table)  (Thousands). 

(Per  Cent.) 

18-24 

36.8 

44.8 

82.1 

25-29 

129.0 

153.8 

83.9 

30-34 

197.5 

242.9 

81.3 

35-39 

212.0 

284.8 

74.4 

40-44 

288.5 

325.6 

88.6 

45-49 

237.5 

346.5 

68.5 

50-54 

327.5 

340.9 

96.1 

55-59 

276.0 

292.4 

94.4 

60-64 

181.0 

242.9 

74.5 

65-69 

148.1 

175.1 

84.6 

70-74 

83.0 

102.5 

81.0 

75-79 

60.3 

53.7 

112.3 

80-85 

3.0 

2.5 

120.0 

By  Policy  Years,  All  Ages  at  Entry  Combined. 

Policy 

Ratio  Actual  to  Expected. 

Years. 

Actual  Loss. 

Expected  Loss. 

(Per  Cent.) 

1 

238.7 

311.2 

76.7 

2 

255.1 

260.0 

98.1 

3 

255.9 

253.5 

100.9 

4 

212.0 

247.0 

85.8 

5 

191.5 

232.1 

82.5 

1-5 

1153.2 

1303.8 

88.4 

6-10 

727.8 

901.2 

80.8 

11-20 

778.0 

919.8 

84.6 

21-30 

160.5 

167.8 

95.6 

31  and 

over 

112.4 

136.8 

82.2 

All 

2931.9 

3429.4 

85.5 

By  Ages  at  Entry,  First  Five  Policy  Years  Combined.                                     1 

Entry 

Ratio  Actual  to  Expected. 

Ages. 

Actual  Loss. 

Expected  Loss. 

(Per  Cent.) 

15-29 

426.4 

487.2 

87.5 

30-39 

268.7 

372.1 

72.2 

40-49 

298.8 

278.0 

107.5 

50-66 

159.3 

166.5 

95.7 
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"Iowa"  Mortality  Table. 
Select  Bates   of  Mortality. 


Entry 
Age  X. 

?w- 

?M+i- 

2W+2- 

^[z]+3- 

?[.c]+4- 

?2-+5- 

Attained 
Age  2  +  5. 

15 

.00244 

.00282 

.00327 

.00377 

.00401 

.00409 

20 

16 

.00254 

.00289 

.00332 

.00379 

.00402 

.00407 

21 

17 

.00261 

.00294 

.00334 

.00380 

.00400 

.00403 

22 

18 

.00266 

.00296 

.00334 

.00378 

.00396 

.00398 

23 

19 

.00268 

.00296 

.00332 

.00374 

.00391 

.00392 

24 

20 

.00268 

.00293 

.00328 

.00369 

.00385 

.00386 

25 

21 

.00265 

.00289 

.00322 

.00363 

.00379 

.00381 

26 

22 

.00261 

.00283 

.00316 

.00357 

.00374 

.00378 

27 

23 

.00255 

.00276 

.00309 

.00351 

.00371 

.00377 

28 

24 

.00248 

.00269 

.00303 

.00348 

.00370 

.00380 

29 

25 

.00240 

.00262 

.00298 

.00347 

.00371 

.00386 

30 

26 

.00233 

.00256 

.00296 

.00349 

.00379 

.00395 

31 

27 

.00226 

.00253 

.00297 

.00355 

.00388 

.00403 

32 

28 

.00221 

.00252 

.00300 

.00362 

.00396 

.00410 

33 

29 

.00219 

.00254 

.00306 

.00370 

.00403 

.00416 

34 

30 

.00218 

.00258 

.00312 

.00377 

.00408 

.00418 

35 

31 

.00220 

.00263 

.00317 

.00382 

.00411 

.00422 

36 

32 

.00222 

.00266 

.00320 

.00385 

.00415 

.00430 

37 

33 

.00226 

.00269 

.00323 

.00389 

.00423 

.00442 

38 

34 

.00229 

.00272 

.00326 

.00396 

.00435 

.00460 

39 

35 

.00234 

.00277 

.00333 

.00409 

.00453 

.00483 

40 

36 

.00240 

.00283 

.00344 

.00426 

.00476 

.00512 

41 

37 

.00249 

.00295 

.00360 

.00449 

.00505 

.00544 

42 

38 

.00262 

.00310 

.00381 

.00478 

.00539 

.00583 

43 

39 

.00278 

.00330 

.00406 

.00510 

.00577 

.00626 

44 

40 

.00299 

.00355 

.00436 

.00547 

.00619 

.00673 

45 

41 

.00324 

.00384 

.00470 

.00589 

.00666 

.00725 

46 

42 

.00352 

.00416 

.00508 

.00635 

.00719 

.00783 

47 

43 

.00384 

.00452 

.00551 

.00687 

.00776 

.00847 

48 

44 

.00420 

.00493 

.00598 

.00743 

.00840 

.00917 

49 

45 

.00460 

.00538 

.00650 

.00805 

.00910 

.00994 

50 

46 

.00505 

.00587 

.00707 

.00874 

.00987 

.01076 

51 

47 

.00554 

.00642 

.00770 

.00949 

.01070 

.01170 

52 

48 

.00608 

.00702 

.00840 

.01031 

.01163 

.01271 

53 

49 

.00667 

.00769 

.00915 

.01122 

.01265 

.01384 

54 

50 

.00733 

.00839 

.00999 

.01222 

.01377 

.01506 

55 

51 

.00803 

.00919 

.01090 

.01331 

.01499 

.01640 

56 

52 

.00883 

.01008 

.01190 

.01452 

.01633 

.01786 

57 

53 

.00969 

.01104 

.01302 

.01583 

.01780 

.01950 

58 

54 

.01065 

.01208 

.01422 

.01728 

.01943 

.02127 

59 

55 

.01170 

.01324 

.01556 

.01886 

.02121 

.02324 

60 

56 

.01283 

.01452 

.01703 

.02060 

.02317 

.02538 

61 

57 

.01411 

.01592 

.01864 

.02252 

.02530 

.02772 

62 

58 

.01549 

.01746 

.02040 

.02461 

.02766 

.03030 

63 

59 

.01701 

.01916 

.02234 

.02692 

.03023 

.03310 

64 

I 
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•Iowa"  Mortality  Table — (Continued). 
Select  Bates  of  Mortality. 


Entry 
Age  z. 

5M- 

?[a;H-l- 

9La:]+2- 

?[xJ-;-3- 

9M+4- 

9«+5- 

Attained 
Age  2+5. 

60 

.01868 

.02101 

.02445 

.02945 

.03304 

.03620 

65 

61 

.02051 

.02303 

.02678 

.03221 

.03613 

.03958 

66 

62 

.02252 

.02526 

.02936 

.03524 

.03952 

.04330 

67 

63 

.02472 

.02770 

.03212 

.03856 

.04322 

.04734 

68 

64 

.02707 

.03038 

.03517 

.04219 

.04727 

.05178 

69 

65 

.02976 

.03330 

.03852 

.04617 

.05171 

.05664 
.06194 
.06774 
.07406 
.08096 
.08849 
.09668 
.10560 
.11531 
.12586 
.13730 
.14967 
.16313 
.17762 
.19327 
.21012 
.22823 
.24765 
.26842 
.29060 
.31420 
.33922 
.36566 
.39350 
.42269 
.45315 
.48476 
.51740 
.55088 
.58501 
.61953 

70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100  • 
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Mortality  Expeeience  (1876-1905)  of  Life  Instje- 
AXCE  Companies  ix  Germany. 

BT 

s.  A.  jorrE. 

At  the  suggestion  of  Mr.  Arthur  Hunter,  I  have  undertaken  to 
write  a  short  review  of  a  publication  issued  on  the  occasion  of  the 
semicentennial  anniversary  (1869-1919)  of  the  Association  of 
German  Life  Insurance  Companies.* 

A  translation  of  the  full  title  of  the  work  is :  "  Recent  advances 
and  scope  of  the  mortality  survey,  with  special  consideration  of  the 
subject  of  select  and  aggregate  tables  of  mortality,  on  the  basis  of 
the  latest  results  obtained  by  the  Central  Office  for  Joint  Investiga- 
tion of  German  Mortality,"  prepared  by  Dr.  A.  Abel,  Director  of 
the  Central  Office. 

The  tables  employed  by  the  German  life  insurance  companies 
during  the  last  four  decades  were  based  on  the  mortality  investiga- 
tion of  the  "23  German  Companies,"  which  covered  463,350  poli- 
cies, 47,538  deaths  and  2,910,680  years  of  observation  ending  with 
December  31,  1875.  The  present  investigation  has  extended  the 
observation  to  the  policy  anniversaries  in  1906,  the  years  of  entry 
being  divided  into  the  following  four  periods :  ( 1 )  from  commence- 
ment to  1875  inclusive,  (2)  1876-85,  (3)  1886-95,  and  (4)  1896- 
1905.  For  each  of  these  periods  the  investigation  is  made  of  vari- 
ous classes  and  groups,  as  for  instance,  separating  male  and  female 
lives,  participating  and  non-participating  business,  average  and 
under-average  risks,  insurances  with  and  without  invalidity,  with 
complete  or  incomplete  medical  examination.  Again,  it  is  planned 
to  make  a  statistical  study  of  the  causes  of  death  for  each  of  these 
groups. 

The  material,  which  was  furnished  by  46  life  insurance  com- 
panies, including  7  foreign  companies,  consists  of  almost  two  and 
one-half  million  cards,  divided  according  to  the  four  entry  periods 
as  follows : 

*  ' '  Verein  Deutscher  Lebensversiclieruiigsgesellscliaf ten — ^Festschrift  zum 
fiinfzigjahrigen  Bestehen  1869-1919." 
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Prior  to  1876 322,000  cards 

1876-85    485,000     "        (438,000  male  and  47,000  female) 

1886-95   634,000     "        (598,000      "       "     36,000        "      ) 

1896-1905   997,000     "        (956,000     "       '*     41,000       "      ) 

Total    2,438,000  cards. 

The  magnitude  of  the  present  undertaking  becomes  apparent,  when 
one  recalls  that  the  corresponding  material  of  the  British  Offices 
Life  Tables  consisted  of  1,022,143  Male  and  82,216  Female  lives. 
However,  the  current  investigation  was  interrupted  by  the  war,  and 
so  far  a  small  part  only  of  the  contemplated  tables  has  been  com- 
pleted. 

The  companies  having  furnished  first  the  material  for  male  lives, 
entry  period  1876-85  (observation  period  1876-1906),  the  Bureau 
commenced  with  this  period,  and  has  thus  far  completed  select 
tables  for  the  following  classes: 

(1)  Participating,  without  invalidity,  for  average  risks,  with  com- 

plete medical  examination,  "long"  insurances, — 10  years 
select. 

(2)  Same  as  (1)  for  "shorter"  insurances. 

(3)  Same  as  (1),  including  long  and  short  insurances, — 30  years 

select. 

(4)  Same  .as  (3),  but  non-participating, — 10  years  select. 

(5)  Participating   and   non-participating,   with   and   without   in- 

validity, for  average  risks, — 10  years  select. 

(6)  Same  as  (5)  for  under-average  lives. 

Also  rates  of  withdrawal  for  participating  insurances,  without  in- 
validity, 17  years  select. 

In  addition  to  these,  similar  tables  have  been  completed  or  at 
least  are  under  way  for  the  entry  period  1896-1905',  (the  Associa- 
tion having  decided  to  investigate  this  period  before  investigating 
the  period  1886-95),  viz.,  tables  corresponding  to  above  classes  (1), 
(2)  and  (3)  are  completed;  and  those  corresponding  to  (5)  and 
(6),  as  well  as  tables  of  withdrawal  rates, — 10  years  select,  are  in 
course  of  preparation. 

Furthermore,  all  the  aggregate  tables  have  been  completed  for 
the  above  enumerated  classes  of  the  two  entry  periods  1876-85  and 
1896-1905. 

The  method  by  which  the  select  tables  were  graduated  may  be 
briefly  described  as  a  combination  of  the  graphic  and  the  interpola- 
tion methods.     The  totality  of  the  entry  ages  was  divided  into  five 
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groups,  and  the  unadjusted  ratios  for  the  age-groups  for  each  indi- 
vidual duration  were  graduated  by  the  graphic  method.  '**Prom  the 
resulting  factors  for  specific  ages  in  each  age-group,  the  factors  for 
the  remaining  ages  in  the  respective  groups  were  obtained  by  inter- 
polation, this  being  accomplished  through  the  solution,  by  means  of 
determinants,  of  a  system  of  equations  representing  parabolic  curves 
of  higher  order.  "While  the  interpolation  method  was  entirely  suf- 
ficient and  final  for  the  greater  part  of  each  table,  the  ratios  for 
the  beginning  and  end  of  the  tables  were  adjusted  by  a  further 
application  of  the  graphic  method. 

A  comparison  of  the  tables  for  the  entry  period  1876-85  with 
regard  to  the  course  of  mortality  in  the  successive  years  of  duration, 
confirms  previous  surmises  that  with  increasing  age  at  entry,  the 
maximum  mortality  is  incident  in  the  higher  years  of  insurance. 
For  example,  for  the  class  of  participating  insurance  for  average 
risks,  the  maximum  mortality  is  reached  in  the  following  insurance 
years : 

for  ages  at  entry  25-30,  in  the  5th  to  the  7th, 
"      "         "  35^0,      "        8th      "      10th, 

"      "         "  45-50,      "      13th      "      18th, 

and  for  ages  55  and  over,  after  the  20th  year  only. 

In  the  investigation,  special  attention  has  been  devoted  to  four 
topics : 

1.  Comparison  between  the  adjusted  rates  of  mortality  according  to 

select  and  according  to  aggregate  tables. 

2.  Comparison  between  the  adjusted  and  unadjusted  rates  of  mor- 

tality of  the  select  tables. 

3.  Determination  of  the  deviations  from  the  adjusted  rates  of  the 

select  to  those  of  the  aggregate  tables. 

4.  Computation  of  the  ratios  between  the  above  deviations  and  the 

rates  of  the  select  tables. 
The  results  of  investigation  of  these  four  topics  are  embodied  in 
eight  tables  and  illustrated  by  diagrams  in  four  charts  in  an  appen- 
dix, the  data  being  confined  to  entry  ages  25,  35,  45  and  55.  For 
the  present  purpose  I  deem  it  sufficient  to  reproduce  the  figures 
contained  in  the  author's  Table  I,  i.e.,  the  adjusted  aggregate  and 
30  years  select  rates  of  mortality  per  1,000,  relating  to  the  class  of 
participating  long  and  short  insurances,  without  invalidity,  for 
average  male  risks,  with  complete  medical  examination, — entry 
period  1876-85.     (See  Table.) 
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Combined  Expbeienck  of  Gebman  Life  C!ompanies. 

-i;  Adjusted  Bates  of  Mortality. 


Dura- 
tion. 

Select. 

Aggregate. 

Age  at  Entry. 

25. 

35. 

45. 

55. 

25. 

35. 

45. 

55. 

0 

2.68 

3.39 

5.46 

12.22 

4.47 

6.19 

10.78 

22.08 

1 

4.26 

5.62 

8.40 

15.66 

4.52 

6.53 

11.47 

23.73 

2 

4.94 

6.72 

10.33 

18.83 

4.58 

6.87 

12.26 

25.50 

3 

5.26 

7.39 

11.72 

21.73 

4.65 

7.23 

13.16 

27.42 

4 

5.45 

7.96 

13.09 

24.69 

4.74 

7.63 

14.17 

29.52 

5 

5.61 

8.53 

14.45 

27.72 

4.87 

8.08 

15.27 

31.79 

6 

5.77 

9.09 

15.82 

30.83 

5.05 

8.56 

16.45 

34.23 

7 

5.95 

9.66 

17.19 

34.07 

5.28 

9.07 

17.72 

36.86 

8 

6.15 

10.25 

18.61 

37.50 

5.55 

9.6a 

19.08 

39.71 

9 

6.35 

10.85 

20.11 

41.14 

5.86 

10.16 

20.53 

42.82 

10 

6.58 

11.47 

21.69 

44.99 

6.19 

10.78 

22.08 

46.21 

11 

6.84 

12.13 

23.44 

49.11 

6.53 

11.47 

23.73 

49.88 

12 

7.09 

12.86 

25.37 

53.48 

6.87 

12.26 

25.50 

53.86 

13 

7.37 

13.67 

27.52 

58.11 

7.23 

13.16 

27.42 

58.17 

14 

7.66 

14.58 

29.86 

62.97 

7.63 

14.17 

29.52 

62.80 

15 

8.01 

15.61 

32.43 

68.16 

8.08 

15.27 

31.79 

67.75 

16 

8.42 

16.75 

35.18 

73.61 

8.56 

16.45 

34.23 

73.04 

17 

8.88 

18.00 

38.01 

79.16 

9.07 

17.72 

36.86 

78.67 

18 

9.41 

19.30 

40.77 

84.77 

9.60 

19.08 

39.71 

84.65 

19 

9.98 

20.62 

43.71 

90.99 

10.16 

20.53 

42.82 

91.00 

20 

10.66 

22.20 

47.02 

97.83 

10.78 

22.08 

46.21 

97.75 

21 

11.52 

24.17 

51.12 

105.87 

11.47 

23.73 

49.88 

104.92 

22 

12.64 

26.54 

55.42 

114.18 

12.26 

25.50 

53.86 

112.53 

23 

13.77 

28.73 

59.78 

123.06 

13.16 

27.42 

58.17 

120.59 

24 

14.86 

30.83 

64.05 

131.96 

14.17 

29.52 

62.80 

129.12 

25 

15.94 

32.92 

68.25 

140.85 

15.27 

31.79 

67.75 

138.11 

26 

17.04 

35.20 

72.91 

150.47 

16.45 

34.23 

73.04 

147.59 

27 

18.17 

37.62 

78.02 

160.84 

17.72 

36.86 

78.67 

157.55 

28 

19.34 

40.23 

83.55 

171.82 

19.08 

39.71 

84.65 

168.00 

29 

20.59 

43.02 

89.48 

183.55 

20.53 

42.82 

91.00 

178.95 

From  this  table  it  is  seen  that,  while  for  ages  of  entry  25  and  35 
the  aggregate  rates  exceed  the  select  rates  during  the  first  2  or  3 
years  only,  for  ages  45  and  55  they  exceed  the  select  rates  during 
the  first  13  or  14  years,  and  that  in  general  the  differences  between 
the  aggregate  and  select  rates  increase  with  age  at  entry. 

For  non-participating  insurance,  the  aggregate  rates  are  lower 
than  the  select, — for  age  25,  beginning  with  the  2nd  year, — for  age 
35,  with  the  3rd, — for  age  45,  with  the  4th,  and  for  55,  with  the 
6th  year;  but  at  and  after  the  11th  year,  the  aggregate  rates  exceed 
the  select. 

For  under-average  lives,  the  aggregate  rates  are  lower  than  the 
select, — at  age  25,  beginning  with  the  2nd  year, — at  ages  35  and 
45,  with  the  4th  year;  but  for  age  55  the  aggregate  rates  are 
throughout  higher  than  the  select. 
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The  similar  tables  constructed  from  the  observations  of  the  issues 
1896-1905  verify,  of  course  to  their  limited  extent,  the  results  ob- 
tained from  the  observations  of  the  issues  1876-85. 

The  general  conclusions  drawn  by  the  author  are  to  the  effect 
that  between  the  two  classes  of  mortality  tables,  viz.,  select  and  ag- 
gregate, the  former  are  technically  the  more  correct  and  are  there- 
fore the  better  means  for  measuring  mortality.  However,  the  select 
tables  serve  their  full  purpose,  only  when  the  selection  extends  over 
a  longer  period  of  years — at  least  ten  years,  according  to  the  latest 
investigations;  as  otherwise  the  truncated  aggregate  ("ultimate") 
table,  which  must  be  used  in  conjunction  with  the  select  table,  will 
probably  not  represent  the  true  rate  of  mortality  in  the  higher  years 
of  insurance. 

In  conclusion  I  may  remark  that  I  have  refrained  from  citing 
titles  of  publications  to  which  the  author  refers  in  the  text  and  in 
various  footnotes,  as  I  believe  that,  should  one  become  sufficiently 
interested  in  the  subject  and  desire  to  refer  to  original  sources,  he 
will  first  have  to  read  the  work  itself  and  will  therefore  have  all 
the  quotations  at  his  disposal. 
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Joint  aot)  Subvivoe  Annuity  :  Calculation  of 
Values  by  a  Continuous  Method. 

BY 
ELGIN  G.  TASSEL. 

In  finding  the  present  worth  of  the  remainder  interests  in  cer- 
tain trust  funds  I  had  recently  to  value  three  annuities  payable 
until  the  death  of  the  last  survivor  of  five,  six  and  seven  lives  re- 
spectively. As  the  five  lives  were  included  in  the  six,  and  the  six  in 
the  seven,  it  was  desirable  to  evaluate  the  annuities  if  possible  by 
a  method  under  which  the  work  necessary  to  determine  one  value 
would  be  of  service  in  determining  the  others.  The  process  followed 
avoids  the  labor  involved  in  the  usual  method  of  expressing  a 
joint  and  survivor  annuity  in  terms  of  single  and  joint  life  annui- 
ties and  produces  a  series  of  joint  and  survivor  annuities  of  the  type 
aji,  a^,  a:^^,,  etc.,  with  a  minimum  of  work. 

Even  in  calculating  the  value  of  only  one  joint  and  survivor  an- 
nuity by  employing  the  ordinary  method  the  amount  of  work  is 
considerable  for  but  a  small  number  of  lives,  and  as  we  add  more 
and  more  the  labor  becomes  almost  prohibitive.  By  the  continuous 
method  that  I  adopted,  each  additional  life  merely  adds  a  column 
to  the  work-sheet,  making  use  of  all  the  work  already  done.  This 
continuous  method  gives  very  accurate  values  irrespective  of  whether 
the  mortality  table  follows  Makeham's  law  or  not,  and  it  is  believed 
that  it  gives  truer  values  than  the  usual  method  where  the  mor- 
tality table  does  not  follow  Makeham's  law.  Where  the  mortality 
table  follows  Makeham's  law  and  the  required  equal  age  annuity 
values  are  tabulated,  there  is  no  saving  in  labor  if  the  lives  be  two 
or  three,  and  if  the  number  of  lives  involved  be  four  the  amount  of 
labor  is  about  the  same,  but  for  more  than  four  lives  the  continuous 
method,  even  for  a  single  calculation,  results  in  a  great  saving  in 
labor. 

As: 

aVz       =  flz  +  CLz\y 

ai^    =  a?  +  a.'is,  +  ctFlx 
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and  as  for  practical  purposes  the  ordinary  reversionary  annuity  may 
be  taken  as  equal  to  the  continuous  reversionary  annuity,  we  have 
for  four  lives,  using  Institute  of  Actuaries  Text  Book,  Part  II, 
Chap.  XIV.,  Formula  (28), 

ai^,  =  a,-{-  fv\py(l  -  tVz)dt  +  f  v\p^(l  -  tPy)il  —  iVz)dt 

+  f^\Pw{l  -  iPx){l  -  tPv)(l  -  tPz)dt. 

The  successive  integrals  are  seen  to  be  closely  related,  with  the  re- 
sult that  the  whole  can  be  calculated  by  Hardy^s  Formula  (39a)  at 
the  same  time,  and  by  employing  the  form  below,  duplication  of 
work  is  eliminated. 

The  best  plan  is  to  arrange  the  ages  in  order,  z  being  the  young- 
est, and  the  skeleton  suggested  is  as  follows : 


CaLCULiATION  of    Clwxyz. 


t. 

Cf 

tPt. 

tPy 

tPz. 

iPu- 

0 

n 
3n 
5n 
6n 
In 

.28 
1.62 
2.2 
1.62 

.56 
1.62 

t. 

nvtCf 

(1)  X  a-tPz). 

(2)X(l-«Py). 

(3)X(1— (P.). 

(4)X(1— fP«.). 

0 

(1) 

.  (2) 

(3) 

(4) 

(5) 

n 
Zn 

bn 
6n 
In 

Total  . . 



(l)-(2). 

(2)— (3). 

(3)-(4). 

(4)— (5). 

■(=a.)" 



(=  aziy) 

( =  ^m.) 

'  ^  dzyzlw' 

The  value  of  n  is  taken  as  the  integer  making  7n  nearest  in  value 
to  (to  —  y)  where  w  is  the  limiting  age  of  the  table.  The  top  col- 
umns are  filled  in  by  multiplying  the  reciprocals  of  Iz,  ly,  la,  and  Z,o 
successively  by  h+n,  h+zn,  etc.;  then  having  applied  the  values  of 
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v^,  the  rest  of  the  procedure  ig  obvious.  It  is  suggested  that  dz  be 
calculated  along  with  the  other  functions,  as  by  comparing  the  re- 
sulting value  of  Hz  with  ^  +  a^  from  the  table,  a  partial  check  is 
obtained.  In  this  connection  it  should  be  remembered  that  the 
value  of  n  will  perhaps  best  be  determined  with  reference  to  the 
second  youngest  life,  y,  so  that  dz  as  calculated  may  not  be  as  accur- 
ate as  the  rest  of  the  results. 
The  required  value  is : 

ai^^  =  dt — from  the  ordinary  tables 

+  (o,z\y  +  aj^r  +  d^^u>) — as  calculated. 

The  following  is  the  work  for  a  calculation  made  for  five  lives. 


Calcuiation  op  ^46:45:44:43 -.42.     Comb.  Exp.,  4%. 


/. 

0 

8 
24 
40 
48 
56 

Ct. 

tp»- 

tPit- 

«i>44. 

<i'45- 

tPit. 

.28 
1.62 
2.2 
1.62 

.56 
1.62 

1. 
.90268 
.58034 
.12588 
.01713 
.00005 

1. 

.89807 
.5.5879 
.10649 
.01171 
.00001 

1. 

.89294 
.53606 
.08876 
.00757 

1. 

.88730 
.51223 
.07277 
.00455 

1. 
.88112 
.48741 
.05856 
.00250 

t. 

Scfiit. 

(1)X(1-<P4J). 

(2)X(1-«P43)- 

(3)  X(1-<P44). 

(4)X(1-<P46). 

(5)X(l-fP46). 

0 

8 
24 
40 
4S 
56 

Total 

(1) 

2.24 

9!46974 
6.86611 
2.69944 
.68186 
1.44128 

(2) 

.9216 
2.8814 
2.3596 

.6702 
1.4412 

(3) 

.0939 
1.2713 
2.1083 

.6624 
1.4412 

(4) 

.0101 
.5898 

1.9212 
.6574 

1.4412 

(5) 

(6) 

.0001 
.1475 

1.6771 
.6528 

1.4412 

.0011 
.2877 

1.7814 
.6544 

1.4412 

23.3984 

8.2740 

5.5771 

4.6197 

4.1658 

3.9187 

(l)-(2). 

'  (2)-(3). 

(3)-(4). 

(4)-(5). 

(5)-(6). 

15.1244 

2.6969 

.9574 

.4539 

.2471 

From  the  published  tables  we  have  0.43  =  14.621 ;  the  calculation 
gives  542  =  15.124:,  which  deducting  .5  gives  0.42  as  14.624,  show- 
ing that  probably  no  serious  error  has  been  made  in  the  work.  The 
required  joint  and  survivor  annuity  for  five  lives  is  therefore  14,681 
-f-sum  of  totals  of  last  four  columns  =  18.976  or,  as  other  last 
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survivor  values  have  incidentally  been  determined,  the  results  may 
be  shown  in  greater  detail  as  follows: 

042  =    14.621    =   042 

042143  =     2.697 

17.318  =  a43M2 

fl43T42K4  =  '"57 

18.275  =  044:43:42 
^44:43:42)45      —      •'*54 

18.729  =  (^45:44:43:42 

^45:44:43:42  [46    =         -24:7 

18.9^6  =  046:45:44:43:42 
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Legal  Notes. 

BY  WENDELL  M.  STRONG. 

(Member  of  the  New  York  Bar.) 

Federal  Income  Tax: — (Penn  Mutual  Life  Insurance  Com- 
pany vs.  Lederer,  Collector  of  Internal  Eevenue,  Supreme  Court 
of  the  United  States.  From  transcript.)  The  tax  in  question 
arose  under  the  revenue  act  of  1913  and  the  clause  defining  what 
should  he  excluded  from  income,  which  clause  in  succeeding  acts 
has  been  but  slightly  changed,  provided  as  follows : 

"Life  insurance  companies  (that  is  both  stock  and  strictly 
mutual)  shall  not  include  as  income  in  any  year  such  portion  of 
any  actual  premium  received  from  any  individual  policyholder  as 
shall  have  been  paid  back  or  credited  to  such  individual  policy- 
holder, or  treated  as  an  abatement  of  premium  of  such  individual 
policyholder,  within  such  year." 

The  company's  claim  was  that  from  the  total  premiums  the  total 
dividends  could  be  deducted  to  obtain  the  gross  premium  income, 
not  distinguishing  between  the  case  where  a  premium  was  payable 
on  the  policy  so  that  the  dividend  could  be  used  towards  the  pay- 
ment of  such  premium,  and  the  case  where  there  was  no  premium 
payable.  The  Government's  contention  was  that  each  policy  should 
be  taken  separately  and  the  aggregate  of  the  net  results  taken  to 
determine  the  income;  that  from  the  premium  on  any  policy  there 
could  be  deducted  the  dividend  so  as  to  obtain  a  net  amount  pay- 
able and  this  net  amount  being  the  amount  to  be  included  in  de- 
termining the  income. 

The  Supreme  Court  upheld  the  contention  of  the  Government. 
In  the  opinion  the  court  made  very  clear  the  distinction  explained^ 
in  the  above  paragraph  between  the  two  contentions  and  indicated 
that  to  deduct  the  dividend  on,  for  instance,  a  paidup  policy  from 
the  year's  income  would  be  deduction  rather  than  non-inclusion. 

The  opinion  went  into  the  history  of  the  act  in  Congress,  speak- 
ing of  the  case  of  Herold  vs.  Mutual  Benefit  which  at  the  time  of 
the  passing  of  this  act  was  not  yet  finally  settled  by  the  decision  of 
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the  Supreme  Court.  This  case  had  brought  up,  under  a  statute 
that  was  not  very  definite,  the  "whole  question  of  policy  dividends 
in  determining  the  income  of  a  life  insurance  company.  The  new 
act  was  passed  while  the  case  was  pending.  Congress  tried  to  settle 
the  points  left  uncertain  under  the  old  act.  In  pursuance  of  this 
the  non-inclusion  clause  quoted  above,  which  was  not  in  the  earlier 
act,  was  introduced.  Its  purpose  was  to  exempt  from  inclusion  as 
income  amounts  received  only  as  a  bookkeeping  entry,  namely,  the 
portion  of  premiums  paid  by  dividends.  At  the  same  time  it  was 
recognized  that  there  was  no  financial  difference  between  the  case 
where  a  portion  of  premium  was  paid  by  ^dividend  and  where  the 
cash  value  of  the  dividend  was  paid  to  the  policyholder  and  the 
same  amount  of  cash  used  toward  payment  of  the  premium. 
Hence,  it  was  determined  that  the  dividends  potentially  capable  of 
paying  the  premium  should  be  grouped  together  and  treated  the 
same,  and  excluded  from  income  whether  used  directly  towards 
payment  of  premium  or  used  indirectly  by  the  payment  to  the 
policyholder  in  cash  of  the  dividend  and  payment  by  him  of  the 
premium  in  cash. 

The  court  also  compared  the  language  used  in  regard  to  divi- 
dends in  the  non-inclusion  clause  quoted  above  where  such  divi- 
dends were  those  of  life  insurance  companies  with  the  language  used 
in  the  case  of  mutual  fire  and  marine  insurance.  Instead  of  draw- 
ing the  conclusion  that  the  life  insurance  dividends  should  be 
treated  the  same  as  the  mutual  fire  and  marine,  the  court  concluded 
that  from  the  distinction  in  language  a  real  distinction  was  intended 
and  that  there  was  not  to  be  a  total  exclusion  of  all  life  insurance 
dividends  from  income. 

The  court  affirmed  the  Judgment  of  the  Circuit  Court  of  Ap- 
peals and  upheld  the  contention  of  the  Government. 

This  opinion  should  if  possible  be  read  as  a  whole  because  of  its 
importance  and  because  of  the  clearness  of  reasoning  in  the  discus- 
sion of  various  points.  Unfortunately  it  does  not  lend  itself  to 
brief  extracts. 

Materiality  of  Eepresentations  : — (Mutual  Life  Insurance 
Company  vs.  Hurni  Packing  Company,  U.  S.  Circuit  Court  of  Ap- 
peals, 260  Fed.  Rep.  641.)  The  application  was  made  in  Septem- 
ber, 1915,  and  contained  the  following  questions  and  answers: 


218  LEGAL   NOTES. 

"  18.  What  illnesses,  diseases,  injuries,  or  surgical  operations 
have  you  had  since  childhood? 

"  Pneumonia,  one  attack ;  fall  1899 ;  duration  3  weeks ;  severity 
moderate;  results  good;  don't  remember  date  of  recovery. 

"  19.  State  every  physician  or  practitioner  who  has  prescribed 
for  or  treated  you,  or  whom  you  have  consulted  in  the  past  five 
years. 

"None  consulted. 

"  30.  Have  you  stated,  in  answer  to  question  18,  all  illnesses,  dis- 
eases, injuries,  or  surgical  operations  which  you  have  had  since 
childhood  ? 

"Yes. 

''21.  Have  you  stated,  in  answer  to  question  19,  every  physician 
and  practitioner  consulted  during  the  past  five  years  and  dates  of 
consultation  ? 

"Yes. 

"  22.  Are  you  in  good  health  ? 

"Yes." 

The  insured  died  in  July,  1917,  and  pajTuent  was  contested  on 
the  ground  of  fraudulent  and  false  representations  in  the  applica- 
tion. The  testimony  showed  various  consultations  of  physicians 
in  the  five  years  preceding  September,  1915,  and  that  in  1913  the 
insured  spent  three  months  at  a  health  resort  by  his  physician's 
advice  and  while  there,  besides  consulting  physicians,  had  many 
serum  treatments. 

The  case  was  somewhat  complicated  by  the  fact  that  the  contract 
came  under  a  provision  of  the  Iowa  Code  reading  as  follows: 

"In  any  case  where  the  medical  examiner,  or  physician  acting 
as  such,  of  any  life  insurance  company  or  association  doing  busi- 
ness in  the  state  shall  issue  a  certificate  of  health  or  declare  the  ap- 
plicant a  fit  subject  for  insurance,  or  sq  report  to  the  company  or 
association  or  its  agent  under  the  rules  and  regulation  of  such  com- 
pany or  association,  it  shall  be  thereby  estopped  from  setting  up  in 
defense  of  the  action  on  such  policy  or  certificate  that  the  assured 
was  not  in  the  condition  of  health  required  by  the  policy  at  the  time 
of  the  issuance  or  delivery  thereof,  unless  the  same  was  procured 
by  or  through  the  fraud  or  deceit  of  the  assured." 

The  following  extracts  from  the  opinion  state  the  court's  view 
as  to  the  doctrine  of  materiality : 

"  The  evidence  showed  that  Humi's  reiterated  statement  that  he 
had  consulted  no  physician  within  five  years  was  untrue,  and  that 
it  was  believed  and  relied  upon  by  the  medical  examiner,  and  was 
a  material  inducement  to  the  making  of  a  favorable  report  and  the 
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issuance  of  the  policy.  It  is  not  contended  that  Humi  did  not 
know  the  statement  to  be  false,  nor  could  it  be  possible  that  he 
should  have  forgotten  the  repeated  visits  and  treatments  of  his 
family  physician,  both  at  his  home,  when  he  was  confined  to  his 
bed,  and  when  he  had  called  at  the  physician's  office.  Nor  could 
he  have  forgotten  that  in  three  months'  absence  at  a  health  resort, 
following  his  physician's  advice  to  go  there,  as  he  was  in  danger  of 
collapse,  that  he  had  consulted  with  two  physicians,  and  had  taken 
a  dozen  or  more  hypodermic  injections  of  serum  treatment.  The 
contention  that  is  made  is  that  these  representations  were  not  of  a 
material  fact,  and  were  therefore  not  fraudulent,  and  the  trial  court 
evidently  adopted  this  view  in  directing  a  verdict  for  the  plaintiff." 

"Materiality  of  a  fact,  in  insurance  law,  is  subjective.  It  con- 
cerns rather  the  impression  which  the  fact  claimed  to  be  material 
would  reasonably  and  naturally  convey  to  the  insurer's  mind  before 
the  event,  and  at  the  time  the  insurance  is  effected,  than  the  subse- 
quent actual  causal  connection  between  the  fact,  or  the  probable 
cause  it  evidences,  and  the  event.  Thus,  it  is  by  no  means  conclu- 
sive upon  the  question  of  the  materiality  of  a  fact  that  it  was  actu- 
ally one  link  in  a  chain  of  causes  leading  to  the  event.  And,  on 
the  other  hand,  it  does  not  disprove  that  a  fact  may  have  been 
material  to  the  risk  because  it  had  no  actual  subsequent  relation  to 
the  manner  in  which  the  event  insured  against  did  occur,  A  fair 
test  of  the  materiality  of  a  fact  is  found,  therefore,  in  the  answer 
to  the  question  whether  reasonably  careful  and  intelligent  men 
would  have  regarded  the  fact,  communicated  at  the  time  of  effect- 
ing the  insurance,  as  substantially  increasing  the  chances  of  the 
loss  insured  against." 

"  A  chief  part  of  any  insurance  company's  business  is  a  discrimi- 
nation in  selecting  risks  lest  the  natural  and  average  losses  may 
be  exceeded.  The  purpose  of  the  inquiries  made  as  to  prior  consul- 
tations or  treatments  by  physicians  is  to  furnish  to  a  life  insurance 
company  the  information,  either  that  the  applicant  has  had  con- 
tinuous prior  good  health  or  the  names  of  the  practitioners  con- 
sulted, so  that  the  company  may  decide  what  further  inquiries 
should  be  made  in  view  of  such  disclosures.  That  such  consulta- 
tions were  for  what  seemed  to  the  applicant  or  his  physician  but 
trivial  ailments  is  beside  the  question.  It  is  the  materiality  to  the 
company's  investigation  and  decision  as  to  acceptance  of  the  risk 
that  is  involved.  Inquiries  as  to  prior  attacks  necessitating  the 
attendance  of  physicians  may  disclose  information  not  to  be  found 
by  the  medical  examiner's  own  efforts.  The  history  of  the  patient 
may  be  quite  essential  to  supplement  a  physical  examination." 

It  is  believed  that  the  above  is  the  correct  doctrine  of  materiality 
as  applied  to  the  answers  in  a  life  insurance  application,  although 
not  followed  in  all  jurisdictions. 
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The  judgment  of  the  lower  court  against  the  company  was  re- 
versed and  a  new  trial  ordered,  and  the  statement  was  made  that 
the  lower  court  should  have  directed  a  verdict  for  the  company. 

Materiality  of  Eepresentations  : — (McEwen  vs.  Xew  York 
Life  Insurance  Company,  District  Court  of  Appeals  of  California, 
183  Pac.  Eep.  373.)  The  insured  died  a  few  months  after  the 
policy  was  issued,  and  the  claim  was  contested  by  the  company  on 
the  ground  of  various  misrepresentations.  Among  the  questions 
asked  was:  "What  illnesses,  diseases  and  accidents  have  you  had 
since  childhood?"  The  answer  to  this  mentioned  one  illness  but 
failed  to  mention  an  accident  of  a  year  previous:  at  that  time  in- 
sured was  kicked  by  a  mule  and  so  severely  injured  that  he  was 
unfit  for  several  months  to  do  any  business  whatsoever  and  for 
which  he  collected  total  disability  benefits  from  an  accident  com- 
pany for  sixteen  weeks.  The  lower  court's  charge  to  the  jury  in- 
cluded as  one  of  the  conditions  to  be  fulfilled,  if  they  were  to  find 
the  answer  of  the  insured  to  be  false,  that  "  the  injury  was  such  as 
it  might  have  a  tendency  to  affect  the  longevity  of  the  deceased." 

The  opinion  of  the  District  Court  of  Appeals  is  shown  in  the 
following  extract: 

"Not  only  was  the  instruction  erroneous,  but  it  was  clearly 
prejudicial  to  the  defendant  in  that,  except  for  it,  the  verdict  must 
upon  the  evidence  have  been  a  negative  answer.  The  opinion  of 
the  jury  as  to  whether  the  injury  affected  his  longevity  had  nothing 
to  do  with  the  truth  of  the  answer.  By  asking  the  question  as  to 
accidents  the  company  fixes  its  estimates  of  its  importance  and  the 
applicant  agrees  thereto.  Had  the  answer  been  true  the  informa- 
tion would  have  afforded  means  for  the  company  to  determine 
whether  the  life  of  one  so  injured  was  a  desirable  risk. 

"It  would  be  a  violation  of  the  legal  rights  of  the  company  to 
take  from  it  its  acknowledged  power  thus  to  make  its  opinion  the 
standard  of  what  is  material  and  to  leave  that  point  to  the  deter- 
mination of  a  jury." 

Effect  in  Kansas  of  Non-payment  of  Premium  Note: — 
(Cunningham  vs.  Globe  Life  Insurance  Company.  Supreme  Court 
of  Kansas.  From  transcript.)  At  the  time  the  second  premium 
on  the  policy  in  question  was  due,  March,  1918,  the  insured  secured 
an  extension  by  signing  a  three  months'  note  for  the  amount  of  the 
premium.  The  note  was  not  paid  at  maturity  and  the  insured  died 
about  a  month  beyond  the  maturity  date.    It  was  contended  that, 
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notwithstanding  the  non-payment  of  the  note,  the  policy  was  in 
force  because  of  the  peculiar  statute  in  Kansas  giving  right  to  pay 
within  thirty  days  after  notice  of  default,  no  notice  having  been 
given  after  non-payment  of  the  note. 

There  was  a  distinct  provision  in  the  application  that  "if  any 
note  or  obligation  taken  for  any  premium  or  part  thereof,  such 
note  or  other  obligation  shall  not  be  payment  thereof  but  only  an 
extension  of  time  of  payment  of  the  same,  and  failure  to  pay  such 
note  or  other  obligation  at  maturity  shall  work  a  forfeiture  of  all 
previous  payments,  except  as  provided  by  the  policy." 

The  court  held  that  the  note  extended  the  due  date  of  the  pre- 
mium for  three  months  so  that  the  policy  was  not  in  default  until 
June  28  and  that,  in  consequence,  the  company  could  not  have 
served  a  forfeiture  notice  before  June  28,  that  the  clause  in  the  ap- 
plication above  quoted  did  not  contemplate  a  forfeiture  without 
notice  any  more  where  there  was  a  default  in  the  payment  of  an 
extension  note  given  for  a  premium  payment  than  where  there  is  a 
default  in  the  payment  of  a  premium  at  its  original  maturity ;  even 
if,  however,  the  language  of  the  application  be  interpreted  as  pro- 
viding contrary  to  the  above,  i.  e.,  that  no  notice  would  he  necessary 
to  bring  about  a  forfeiture  after  a  default,  such  provision  is  in- 
effectual because  of  the  statute. 

Application  of  Kansas  Statute  ee  Lapse  Notice  to,  Indus- 
TEiAL  Policies: — (Eeynolds  vs.  Metropolitan  Life  Insurance  Com- 
pany, Supreme  Court  of  Kansas,  185  Pac.  Rep.  1051.)  A  Kansas 
statute  provides  that  a  life  insurance  company  other  than  fraternal 
cannot  "forfeit  or  cancel  any  life  insurance  policy  on  acount  of 
the  non-payment  of  any  premium  thereon  without  first  giving 
notice  to  the  holder  of  any  such  policy  of  its  intention  to  forfeit  or 
cancel  the  same."  The  interpretation  of  this  statute  by  the  courts 
is  that  the  notice  in  question  cannot  be  given  until  the  end  of  the 
period  of  grace  and  the  policyholder  has  thirty  days'  grace  there- 
after within  which  to  pay  the  premium. 

The  policy  in  question  was  an  industrial  policy  and  also  had  an 
endorsement  that  the  insured  waived  the  application  of  the  Kansas 
statute  in  question.  No  notice  of  forfeiture  was  given  at  the  end 
of  the  period  of  grace.  The  death  of  the  insured  occurred  less  than 
thirty  days  after  the  end  of  such  period  so  that  a  notice  of  for- 
feiture would  not  have  been  effective  to  accomplish  its  purpose 
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before  the  death  of  the  insured  and  the  lack  of  the  giving  of  the 
notice  is  not  of  importance. 

The  court  held  (1)  that  the  waiver  by  endorsement  was  inef- 
fective as  against  the  provisions  of  the  statute;  (2)  that  while  the 
court  recognized  the  difficulties  such  a  statute  might  make  for  in- 
dustrial insurance  companies,  nevertheless  the  provisions  of  the 
statute  stated  clearly  that  it  applied  to  all  companies  except  fra- 
ternal and  it  consequently  applied  to  industrial  insurance. 

Notice  Where  Note  is  Given  for  Premium: — (Garland  vs. 
Jefferson  Standard  Life  Insurance  Company,  Supreme  Court  of 
North  Carolina,  101  S.  E,  Rep.  616.)  In  this  case  the  insured 
after  the  policy  had  been  some  years  in  force  gave  a  note  with  a 
small  payment  in  cash  for  the  premium,  which  note  provided  that 
if  at  its  maturity  it  was  not  paid  the  policy  should  lapse  and  the 
note  should  no  longer  be  a  claim.  The  note  also  recited  that  all 
notices  required  by  the  contract  or  law  had  been  given. 

The  note  was  not  paid  at  maturity  and  the  insured  sued  for 
damages  because  of  the  cancellation  of  the  policy.  The  court  held 
that  the  statute  requiring  notice  before  lapse  or  forfeiture  applied 
although  the  premium  was  extended  by  this  so-called  note  and 
that  the  cancellation  was  wrongful  without  such  notice. 

Interpretation  of  Missouri  Statute: — (Alford  vs.  New 
York  Life  Insurance  Company,  Supreme  Court  of  Missouri,  216 
S.  W.  Eep.  754.)  The  policy  involved  provided  for  the  right  to 
surrender  for  paid  up  insurance  within  six  months  after  the  date 
of  lapse,  or  in  case  no  such  surrender  was  made  extended  insurance 
was  automatic.  The  policy  lapsed  and  the  insured's  death  occurred 
after  the  extended  insurance  period  had  expired.  The  Missouri 
statute  in  force  when  the  policy  was  issued  provided  that  its  non- 
forfeiture provisions  should  not  be  applicable  in  the  case  of  a 
policy  which  "prescribes  a  surrender  value  or  paid-up  temporary 
insurance  in  case  of  default  in  payment  of  premiums,"  etc.,  and 
contained  the  following  proviso: 

"Provided,  that  in  no  instance  shall  a  policy  be  forfeited  for 
non-payment  of  premiums  after  the  payment  of  three  annual  pre- 
miums thereon;  but  in  all  instances  where  three  annual  premiums 
shall  have  been  paid  on  a  policy  of  insurance,  the  holder  of  such 
policy  shall  be  entitled  to  paid-up  insurance,  the  net  value  of  which 
shall  be  equal  to  that  provided  for  in  section  5856  of  this  article." 
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It  was  admitted  that  the  available  reserve  under  the  policy  was 
somewhat  less  than  it  would  have  been  if  computed  under  the  laws 
of  Missouri,  but  even  in  the  latter  case  the  resultant  sum  would 
not  have  carried  the  policy  to  the  date  of  the  insured's  death,  so 
that  unless  the  proviso  gave  automatically  paid-up  insurance  noth- 
ing would  have  been  in  force  at  the  death  of  the  insured. 

The  court  held  that  this  proviso  did  not  give  paid-up  insurance 
without  regard  to  what  the  contract  stipulated  or  the  parties  wished, 
and  held  further  that  the  holder  of  the  policy  would  have  been  en- 
titled to  demand  and  receive  such  paid-up  insurance  in  lieu  of 
what  the  policy  gave  him  if  he  so  desired.  The  judgment  against 
the  company  was  reversed. 

Cashing  of  Check  foe  the  Restoration  of  Policy: — 
(Gould  vs.  Equitable  Life  Assurance  Society,  Supreme  Court  of 
New  York,  Appellate  Division,  177  N.  Y.  Supp.  Rep.  165.)  The 
second  premium  upon  the  policy  in  question  was  not  paid  when 
due,  and  the  statutory  notices  with  reference  to  it  had  been  duly 
given.  About  one  year  later  a  check  was  sent  to  the  company  for 
the  amount,  and  the  company  was  asked  to  return  a  receipt.  The 
company  replied  stating  that  for  the  restoration  of  the  policy  a 
satisfactory  certificate  of  health  would  be  required,  but  collected 
the  check  and  held  the  proceeds.  No  reference  whatever  was  made 
to  the  remittance,  except  that  it  had  been  received.  The  coui*t 
held  that  the  company^s  tacit  acceptance  of  the  check  constituted 
the  payment  of  the  premium  in  default. 

Interpretation  of  Contract: — (Federal  Life  Insurance  Com- 
pany vs.  Kemp,  United  States  Circuit  Court  of  Appeals,  257  Fed. 
Rep.  265.)  The  policy  was  a  twenty  payment  policy  issued  under 
the  condition  that  only  one-half  the  premium  was  payable  in  cash, 
the  remainder  with  4  per  cent,  interest  being  a  "lien*'  on  the 
policy:  this  was  provided  for  in  a  "Premium  Loan  Certificate" 
signed  by  the  insured.  The  policy  lapsed  after  ten  years'  pre- 
miums had  been  paid  and  the  insured  died  four  years  later.  If 
there  had  been  no  indebtedness  on  the  policy,  extended  insurance 
would  have  been  in  force  at  the  insured's  death,  but  the  indebted- 
ness under  the  "  Premium  Loan  Certificate "  was  greater  than  the 
cash  value  at  time  of  lapse  and  the  company  claimed  that  the  ex- 
tended insurance  was  extinguished  thereby  under  the  terms  of  the 
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contract.  The  claimants  contended  that  by  the  terms  of  the  policy 
the  surrender  value  to  be  reduced  by  indebtedness  was  the  cash  sur- 
render value  only  and  that  the  extended  insurance  was  continued 
in  force  as  if  there  were  no  indebtedness,  but  subject  to  the  In- 
debtedness. The  policy  provided  for  the  usual  options,  on  lapse,  of 
cash  value,  paidup  insurance  and  extended  insurance,  and  had  a 
table  headed: 

"Table  of  Loans  and  of  Surrender  Values  either  in  Cash,  Ex- 
tended or  Paid-up  Insurance." 

After  this  table  was  the  provision : 

"  Any  indebtedness  on  account  of  this  policy  .  .  .  will  corre- 
spondingly reduce  the  surrender  velue  specified  in  the  above  table." 

The  court  held  that  the  language  was  "practically  free  of  any 
ambiguity"  and  reversed  the  judgment  against  the  company,  re- 
manding the  case  for  a  new  trial.  The  opinion  contains  a  val- 
uable discussion  of  the  rule  that  any  ambiguity  should  be  inter- 
preted against  the  company. 

"  If  these  contentions  are  to  be  upheld  the  practical  result  is  this : 

"That  the  company  on  December  31,  1910,  had  already  paid  out, 
by  way  of  a  conditional  loan,  nearly  the  entire  reserve  held  by  it  on 
the  policy;  that  although  it  no  longer  had  the  money  in  hand  to 
pay  for  the  extended  insurance  for  over  15  years,  it  was  neverthe- 
less bound  to  grant  it  practically  without  charge;  that,  if  the  in- 
sured outlived  the  15  years,  it  would  thus  have  made  a  gift  of  this 
insurance  cost  during  that  period,  and  only  if  he  died  during  that 
period  would  it  be  repaid  the  loan.  Such  a  contract,  given  to  all 
policy  holders,  would  inevitably  bankrupt  the  company." 

"An  insurance  company,  like  an  individual,  may  disregard  the 
fundamental  elements  of  legitimate  business  and  by  contract  agree 
to  give  its  policy  holders,  or  some  of  them,  privileges  which,  if 
given  to  all,  would  inevitably  result  in  time  in  insolvency;  and  if 
the  contract  clearly  so  ^provided,  the  folly  of  it  would  be  no  defense 
to  its  enforcement.  But  all  contracts  are  to  be  interpreted  in  the 
light  of  the  surrounding  circumstances;  and  while  the  terms  of  an 
insurance  policy  framed  as  they  are  by  the  insurer,  are  to  be  con- 
strued, if  ambiguous,  most  strongly  against  him,  yet  even  am- 
biguous provisions  are  to  be  interpreted  with  regard  to  the  evident 
purposes  of  the  parties  and  the  nature  of  the  general  undertakings 
of  the  insurer  towards  its  policy  holders,  and  that,  too,  whether  the 
insurer  be  a  mutual  or  a  stock  company." 

"  Even,  therefore,  if  there  were  some  ambiguity  in  the  provisions 
of  these  form  documents  which  constitute  the  contract,  an  inter- 
pretation which  would  necessarily  result  in  eventually  destro^ang 
the  insurer  and  thus  rendering  performance  of  similar  obligations 
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to  others  impossible  should  not  be  given  to  it,  if  any  other  reason- 
able construction  could  fairly  be  given  to  the  language  used." 

Wording  of  Questions  in  Application: — (Wingo  vs.  New 
York  Life  Insurance  Company,  Supreme  Court  of  South  Carolina, 
101  S.  E.  Eep.  653.)     Two  questions  in  the  application  were: 

"  Have  you  ever  had  or  suffered  from  any  of  the  following  dis- 
eases (if  you  have  so  suffered  within  5  years,  name  and  address  of 
physician  consulted) :  .  .  . 

"  Of  the  heart  or  lungs  ?    Answer :  No." 

"Have  you  consulted  any  physician  for  any  ailment  or  illness 
not  mentioned  above  ? " 

The  court  held  that  under  these  questions  the  applicant  was  not 
asked  whether  he  consulted  a  physician  about  a  disease  of  the 
lungs  but  only  if,  having  suffered  such  a  disease  he  had  consulted 
a  physician  about  it  and  that  the  only  other  question  regarding 
consulting  a  physician  specified  that  such  consultation  was  not  for 
a  disease  of  the  lungs. 

Wagering  Contracts: — (Finnie  vs.  Walker,  United  States 
Circuit  Court  of  Appeals,  257  Fed.  Rep.  698.)  Several  policies 
were  issued  to  the  insured  in  August,  1912,  and  were  payable  to 
the  insured's  estate,  and  were  assigned  within  a  few  days,  the  as- 
signee paying  the  premiums.  Another  policy  issued  at  the  same 
time  was  payable  to  the  insured's  wife  and  was  assigned  about  a 
year  later  to  the  same  assignee  who  had  no  insurable  interest  in  the 
life  of  the  insured.  This  action  was  brought  against  the  assignee 
to  recover  the  proceeds  of  the  policies  collected  by  him  on  the 
ground  that  these  policies  were  wagering  contracts.  As  regards  the 
policy  made  payable  to  the  insured's  wife  and  not  assigned  until  a 
year  after  issue,  the  court  held  that  there  was  a  close  relationship 
between  this  transaction  and  the  previous  ones,  and  that,  also,  the 
assignee  knew  that  the  insured  was  in  poor  health  at  the  time  of 
the  assignment  and  from  these  facts  held  that  the  wagering  intent 
might  be  presumed. 

Regarding  all  the  policies  except  the  one  payable  to  the  wife,  the 
case  seems  a  very  clear  one,  but  with  regard  to  the  one  payable  to 
the  wife  there  was  some  question  whether  it  might  not  have  been  a 
valid  policy  in  its  inception  and  therefore  capable  of  later  valid  as- 
signment.   A  dissenting  opinion  held  this  latter  view. 

15 
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The  court  held  that  all  the  policies  were  valid,  but  that  the  pro- 
ceeds were  payable  to  the  estate  of  the  insured  rather  than  to  the 
assignee  but  allowed  the  assignee  the  sums  paid  by  him  on  the 
policies. 

"Facility  of  Payment  Clause"''  in  Industrial  Policy: — 
(Manning  vs.  Prudential  Insurance  Company,  St.  Louis  Court  of 
Appeals,  213  S.  W.  Eep.  897.)  The  policy  was  made  payable  to 
the  executors  or  administrators  of  the  insured,  but  the  "  Facility  of 
Payment  Clause"  provided  that  the  company  might  be  entitled  to 
pay  a  relative  or  other  person  appearing  to  be  equitably  entitled  to 
the  same.  The  sister  of  the  insured  after  his  death  brought  action 
claiming  that  her  mother  paid  burial  expenses  and  plaintiff  paid 
premiums  on  the  policy.  The  court  held  that  while  the  "  Facility 
of  Payment  Clause"  gave  the  company  the  option  to  pay  the 
amount  of  insurance  to  anyone  coming  within  the  class  of  cases 
here  described,  it  did  not  give  to  any  person  in  such  class  a  right 
of  action  on  the  policy. 

Incontestability  feom  "  Date  of  Issue": — (MacKendree  vs. 
Southern  States  Life  Insurance  Company,  Supreme  Court  of  South 
Carolina,  99  S.  Eep.  806.)  One  of  the  defenses  was  that  there  was 
fraud  by  the  insured  in  the  inception  of  the  contract.  The  policy 
provided  that  it  should  be  "  incontestable  from  date  of  issue."  The 
court  held  that  this  barred  the  defense  of  fraud.  It  is  believed  that 
this  decision  is  contrary  to  the  weight  of  authority. 

Does  Delayed  Action  on  Application  Eendee  Company 
Liable: — (Meyer  vs.  Central  States  Life  Insurance  Company, 
Supreme  Court  of  Nebraska,  173  X.  W.  Eep.  578.)  The  appli- 
cant was  killed  twenty-six  days  after  the  date  of  the  application 
and  before  the  policy  was  issued.  The  local  examiner  stated  to  the 
applicant  that  he  had  passed  the  examination  and  a  note  was  then 
given  for  the  first  j'ear's  premium.  Action  on  the  examination  by 
the  company  was  delayed  by  the  fact  that  the  report  by  the  ex- 
aminer indicated  excessive  blood  pressure.  This  is  stated  in  the 
opinion  to  have  been  due  to  a  defective  instrument.  The  company 
twice  requested  from  the  examining  physician  a  re-examination  of 
blood  pressure,  but  this  was  not  made  and  no  action  had  been  taken 
on  the  examination  by  the  company  at  the  time  of  the  insured's 
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death.  The  company,  however,  in  order  to  facilitate  the  issuance 
of  the  policy  if  the  application  was  eventually  approved  had  it 
written  and  registered  by  the  Insurance  Department.  The  bene- 
ficiary sued  to  recover  damages  for  negligence  of  the  company  in 
delay  in  acting  on  the  application.  The  court  held  that  the  written 
registering  of  the  policy  could  not  be  construed  as  the  acceptance 
of  the  risk,  that  the  company  used  reasonable  diligence  in  attempt- 
ing to  obtain  necessary  information  to  finally  decide  upon  the  ap- 
plication, and  that  it  was  not  liable. 

Death  While  Engaged  in  Military  or  Naval  Service: — 
(Myli  vs.  American  Life  Insurance  Company,  175  N.  W.  Eep. 
631.)  The  policy  provided  for  the  payment  of  a  reduced,  amount 
if  death  should  occur  within  five  years  "while  engaged  in  military 
or  naval  service  in  time  of  war  "  without  a  permit  from  the  com- 
pany. The  insured  enlisted,  and  while  attending  Dunwoody  Insti- 
tute in  Minneapolis  for  training,  died  of «-. influenza.  A  claim  was 
made  for  the  face  amount  of  the  policy  which  the  company  con- 
tested. The  policy  contained  double  indemnity  and  disability  pro- 
visions ;  neither  of  these  terminated  on  entry  into  military  or  naval 
service  but  rather  made  exceptions  of  death  or  disability  resulting 
from  military  or  naval  service  in  time  of  war.  Apparently  relying 
to  a  great  extent  on  the  fact  that  double  indemnity  and  disability 
benefits  were  by  the  provisions  of  the  policy  not  affected  by  the 
mere  fact  of  service  in  time  of  war  and  that  under  such  circum- 
stances it  would  be  incongruous  to  have  the  life  insurance  reduced, 
the  court  held  that  reading  the  policy  as  a  whole  the  death  of  the 
insured  while  in  service  but  under  only  the  same  hazards  as  the 
civilian  population,  did  not  reduce  the  amount  payable ;  that  is,  the 
contract  was  interpreted  to  provide  for  a  reduced  amount  only  in 
case  death  was  a  result  of  military  or  naval  service  in  time  of  war. 

Murder  of  Insured  by  Beneficiary: — (Johnson  vs.  Metro- 
politan Life  Insurance  Company,  Supreme  Court  of  Appeals  of 
West  Virginia,  100  S.  E.  Eep.  865.)  This  case  follows  the  general 
rule  that  a  beneficiary  who  murders  the  insured  should  not  receive 
the  proceeds  of  the  policy.  Usually  in  such  an  event  the  personal 
representative  of  the  insured  is  entitled  to  recover;  in  the  present 
case  the  beneficiary  was  entitled  to  the  entire  estate  of  the  insured 
so  that  the  ultimate  result  of  a  payment  to  the  estate  would  have 
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been  the  same  as  a  payment  to  the  beneficiary.  The  court  held 
that  under  such  circumstances  recovery  could  no  more  be  had  by 
the  estate  than  by  the  beneficiary. 

Misrepresentation  of  Age: — (Walker  vs.  Illinois  Bankers' 
Life  Association,  Supreme  Court  of  Arkansas,  215  S.  W.  Kep. 
598.)  The  statement  of  the  age  of  the  insured  contained  in  the 
application  was  incorrect.  The  policy  contained  a  stipulation  for 
adjustment  in  case  of  misstatement  unless  the  insured  was  above 
55  years,  in  which  case  the  premium  and  interest  should  be  re- 
turned. It  was  testified  that  the  insured  signed  the  application 
in  blank  and  that  the  agent  filled  out  the  application  giving  his  age 
as  54  years,  whereas  it  was  really  64  years.  The  agent  testified  that 
he  did  not  remember  whether  the  insured  had  told  him  that  he  was 
54  or  64.  At  the  time  of  the  delivery  of  the  policy  the  agent  asked 
the  insured  his  age  and  the  insured  stated  that  he  was  64  years. 
The  insured  in  receiving  ^le  policy  did  not  read  it. 

The  court  held  that  the  provision  of  the  clause  could  not  be 
availed  of  by  the  company,  since  the  misstatement  was  that  of  the 
agent  rather  than  an  intentional  mistatement  of  the  insured. 

Regarding  the  fact  that  the  insured  did  not  read  the  policy  and 
thus  discover  the  misstatement,  the  court  held  that  he  had  the  right 
to  assume  that  under  the  circumstances  his  age  had  been  correctly 
recorded.  The  weight  of  authority  is  that  the  insured  is  bound  to 
read  his  contract  within  a  reasonable  time. 

"Suicide,  Sane  or  Insane": — (United  States  Fidelity  and 
Guaranty  Company  vs.  Blum,  United  States  Circuit  Court  of  Ap- 
peals, 258  Fed.  Eep.  897.)  The  policy  was  an  accident  policy,  pro- 
viding against  death  through  "external,  violent  and  accidental 
means  (excluding  suicide,  sane  or  insane,  or  any  attempt  thereat)." 
The  insured  either  jumped  or  fell  from  a  window  and  was  killed. 
The  charge  of  the  lower  court  to  the  jury  stated  that  to  constitute 
suicide  he  must  have  voluntarily  come  through  the  window  and 
known  that  this  would  probably  result  in  his  death.  The  Circuit 
Court  of  Appeals  reversed  the  judgment  against  the  company  and 
remanded  for  a  new  trial. 

An  extract  from  the  opinion  is: 

"  If  the  insured  fell  out  of  the  window  by  accident  or  in  a  faint, 
and  was  killed  by  the  fall,  of  course  there  could  be  a  recovery.    But 
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if  he,  of  his  own  physical  motion,  went  through  the  window  and  so 
destroyed  himself,  then  under  the  contract  the  insurer  can  avoid 
liability,  and  it  would  matter  not  what  the  mental  condition  of  the 
insured  was.  The  effect  of  the  qualification  to  the  instruction 
quoted  was  a  direction  that,  although  death  may  have  resulted 
from  the  physical  act  of  going  through  the  window,  suicide  could 
not  he  found  unless  deceased  intended  to  kill  himself,  and  knew 
that  his  act  would  probably  result  in  death.  And  this  we  hold  was 
a  material  error." 

Death  by  Accidental  Means: — (Pacific  Mutual  Life  Insur- 
ance Company  vs.  Meldrim,  Court  of  Appeals  oi  Georgia,  101  S.  E, 
Rep.  306.)  The  policy  covered  "bodily  injury  sustained  .  .  . 
through  accidental  means  .  .  .  resulting  directly,  independently 
and  exclusively  of  all  other  causes  in  death."  The  insured  was 
operated  on  for  appendicitis.  Eleven  days  after  the  operation  the 
insured  died.  It  was  claimed  that  his  death  was  caused  by  an 
embolus  becoming  detached  from  the  wound  and  carried  to  the 
heart,  and  that  the  cause  of  the  embolus  becoming  detached  was 
that  his  head  accidentally  slipped  off  the  pillow  on  which  it  was 
propped  up  and  that  this  "  accident "  brought  the  death  under  the 
provisions  of  the  policy.  The  company,  demurring,  contended  that 
death  was  not  brought  about  by  accidental  means  and  that  even  if 
the  insured  did  suffer  an  accident  his  death  did  not  result  there- 
from "  directly,  independently  and  exclusively  of  all  other  causes 
of  death"  but  resulted  from  the  disease  of  appendicitis  and  the 
means  taken  for  his  relief — the  operation. 

The  Court  of  Appeals  held  that  the  lower  court  did  not  err  in 
overruling  the  demurrer.    An  extract  from  the  opinion  is: 

' '  The  fact  that  the  insured  had  suffered  an  attack  of  appendi- 
citis, been  operated  upon,  and  the  wound  had  not  healed,  and  that 
his  death  might  or  might  not  have  resulted  therefrom  independ- 
ently and  exclusively  of  the  alleged  accident,  is  immaterial,  the 
true  question  in  the  case  being  whether  or  not  he  would  have  died 
at  the  time  that  he  did  die  if  it  had  not  been  for  the  accident  al- 
leged to  have  occurred;  and,  in  view  of  the  allegations  continued 
in  the  petition  this  is  a  question  for  determination  by  a  jury." 

A  dissenting  opinion  held  that  without  the  disease  the  incident 
"  could  not  by  any  stretch  of  the  imagination  be  accounted  an  ac- 
cident at  all  within  the  meaning  of  the  policy." 
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Accident  Policy;  Death  Accelerated  by  Accident: — (Le- 
land  vs.  Order  of  United  Commercial  Travelers,  Supreme  Judicial 
Court  of  Massachusetts,  124  N,  E.  Eep.  517.)  The  policy  under 
which  action  was  brought  provided  for  indemnity  "against  the 
result  of  bodily  injury  .  .  .  effected  through  external,  violent  and 
accidental  means,  herein  termed  the  accident,  which  shall  be  occa- 
sioned by  the  said  accident  alone  and  independent  of  all  other 
causes."  A  further  provision  was  that  the  benefits  should  not  be 
payable  "unless  external,  violent  and  accidental  means,  producing 
bodily  injury,  is  the  proximate,  sole  and  only  cause  of  the  death, 
disability  or  loss."- 

The  insured  tripped  and  fell  twice  in  going  from  the  cellar  to 
his  bedroom,  once  becoming  unconscious ;  he  died  the  same  evening. 
An  autopsy  revealed  heart  and  lung  lesions  and  the  testimony  of 
physicians  was  that  the  most  that  could  be  claimed  for  the  falls 
was  that  they  aggravated  and  made  fatal  an  already  existing  chronic 
disease. 

The  court  held  that  the  company  was  not  liable,  the  grounds 
therefor  being  shown  in  the  following  extracts  from  the  opinion: 

"  Without  reciting  the  evidence  in  further  detail,  it  is  plain  from 
a  careful  examination  of  it  all  that  the  utmost  which  could  have 
been  found  in  favor  of  the  plaintiff  was  that  the  deceased  was  suf- 
fering at  the  time  of  and  prior  to  the  fall  from  a  seriously  diseased 
condition  of  the  heart  or  lungs,  or  both,  which  was  precipitated  to 
a  fatal  termination  by  the  fall,  but  which  probably  would  not  have 
terminated  thus  on  tiiat  day,  but  for  the  fall.  Such  a  fall  as  the 
deceased  suffered  would  not  have  been  fatal  except  for  the  diseased 
condition  of  vital  organs.  These  two  causes,  namely,  the  diseased 
condition  and  the  fall,  operated  together,  each  contributing  to  the 
fatal  results." 

"  The  application  of  that  principle  of  law  to  the  case  at  bar  is 
that,  if  the  insured  was  suffering  from  a  disease,  which  was  accel- 
erated and  aggravated  by  the  accident  so  as  to  be  a  cause  co-operat- 
ing with  it  to  produce  the  fatal  end,  then  there  can  be  no  recovery. 
Manifestly  recovery  is  not  barred  merely  because  the  insured  is  suf- 
fering from  disease.  One  upon  a  bed  of  illness  may  meet  death  by 
an  explosion  or  other  accidental  means." 

What  Constitutes  an  Accident: — (Interstate  Business  Men's 
Accident  Association  of  Des  Moines  vs.  Lester,  United  States  Cir- 
cuit Court  of  Appeals,  257  Fed.  Eep.  225).  The  insured,  while  in 
the  National  Guard  in  tlie  Colorado  Fuel  and  Iron  strike,  was  shot 
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by  strikers.'*  One  question  involved  was  whether  his  death  was  by 
"  accidental  means/'  there  being  little  doubt  that  the  shooting  was 
intentional.  The  court  briefly  expressed  its  view  in  the  following 
words: 

"  If  the  party  does  something  which  culpably  provokes  or  induces 
the  act  causing  his  injury  or  death,  then  the  result  is  not  acci- 
dental ;  but,  if  he  is  wholly  free  from  culpability  himself,  the  result 
is  accidental  as  to  him,  though  it  may  have  been  within  the  de- 
liberate intent  of  the  aggressor." 

Accidental  Death: — (Bell  vs.  State  Life  Insurance  Company, 
Court  of  Appeals  of  Georgia,  101  S.  E.  Eep.  541.)  The  insured 
had  a  policy  providing  for  double  indemnity  in  case  of  death  result- 
ing from  ''bodily  injury  sustained  and  effected  directly  through 
external,  violent  and  accidental  means,  exclusively  and  independ- 
ently of  all  other  causes."  The  insured  accidentally  in  adjusting 
his  glasses  caused  a  scratch  on  his  ear.  This  became  infected  and 
erysipelas  resulted  causing  the  insured's  death.  The  injury  to  the 
ear  was  caused  while  he  was  in  his  own  office  but  he  attended,  as  a 
physician,  a  child  affected  with  erysipelas,  and  in  all  probability 
the  abrasion  became  infected  in  this  way. 

The  court  held  that  there  was  no  evidence  on  which  the  plaintiff 
could  recover  and  that  the  directed  verdict  in  the  lower  court  for 
the  defendant  should  be  affirmed. 

(Johnson  vs.  Aetna  Life  Insurance  Company,  Court  of  Appeals 
of  Georgia,  101  S.  E.  Eep.  134.)  The  insured  while  changing  tires 
on  an  auto  ruptured  a  blood  vessel  and  died  almost  immediately. 
There  was  no  evidence  of  a  fall,  slip,  jar,  blow  or  shock  of  any  kind, 
that  is,  of  any  of  the  usual  and  natural  elements  of  an  accident. 

The  court  held  that  "there  being  no  direct  or  circumstantial 
proof  of  death  through  'accidental  means'  in  the  sense  in  which 
these  words  are  used  in  the  policy,  the  trial  judge  did  not  err  in 
directing  a  verdict  for  the  defendant." 

Accident;  Intentional  Injury: — (General  Accident,  Fire 
and  Life  Assurance  Corporation,  Limited,  vs.  Hymes,  Supreme 
Court  of  Oklahoma,  185  Pac.  Eep.  1085.)  The  policy,  an  acci- 
dent policy,  provided  for  a  reduced  indenmity  in  case  of  "  injuries 
intentionally  inflicted  upon  the  insured  by  any  other  person."    The 
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insured  was  killed  by  shooting  by  the  intentional  act'  of  another 
but  it  was  claimed  that  the  insured  was  mistaken  for  someone  else 
so  that  it  was  not  the  intent  of  the  one  shooting  to  kill  or  injure 
the  insured  and  that  hence  the  killing  came  under  the  general  de- 
scription of  accident  rather  than  an  injury  intentionally  inflicted 
upon  the  insured  by  another.  The  court  held  in  accordance  with 
this  contention. 
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Abstract  of  the  Discussion  of  Papers  Read  at  the 
Previous  I^Ieeting. 

PREMIUMS  FOR  NON-PARTICIPATING  LIFE  INSURANCES — 
E.   E.   CAMMACK. 

VOL,  XX,   PAGE  379. 

MR.  E,  B.  MORRIS: 

The  thanks  of  the  Society  are  due  the  author  of  this  paper  for 
introducing  a  comparatively  new  subject  for  discussion,  especially 
from  the  point  of  view  of  students,  who  have  found  very  little  on 
the  subject  of  non-participating  premium  loadings  in  iiie  Trans- 
actions. 

The  actuary  in  dealing  with  non-participating  insurances  must 
base  his  calculations  on  certain  fundamentals  and  the  more  closely 
these  fundamentals  as  to  mortality  and  interest  meet  the  actual 
experience  of  the  company,  the  more  safely  he  may  build  or,  in 
other  words,  load  his  premiums.  In  short,  it  is  the  loading  of  the 
non-piarticipating  true  net  premiums  which  requires  most  careful 
consideration.  It  will  be  noted  that  the  author  has  based  his  basic 
calculations  upon  a  mortality  rate  which  will  probably  show  little 
if  any  profit;  and  upon  an  interest  rate  which  is  reasonably  close 
to  that  which  the  company  will  probably  earn  over  a  period  of 
years.  As  to  the  factors,  especially  of  expense,  there  may  be  some 
differences  of  opinion,  suggested  by  the  peculiar  conditions  of  the 
different  non-participating  companies. 

The  student,  however,  will  fail  to  find  in  the  author's  formulas 
any  specific  allowance  in  the  loading  for  profit  or  contingencies. 
It  is  true  that  on  the  basis  of  interest  used  in  the  calculations 
there  is  probably  a  slight  allowance  for  profit.  The  author  also 
suggests  that  there  may  possibly  be  some  profits  from  lapses,  espe- 
cially during  the  earlier  years  of  the  contracts,  but  these  two 
sources  will  be  the  main  bases  of  profit  provided  that  the  expense 
assumptions  are  correct.  The  author  has  used  as  the  basis  of 
mortality  the  American  Men  Select  Table,  and  has  given  some  very 
good  reasons  for  the  use  of  such  table.  Personally,  I  believe  that 
much  can  be  said  in  favor  of  the  use  of  the  Ultimate  Table,  espe- 
cially in  the  way  of  safety  and  especially  where  the  American  Men 
Table  is  used,  for  it  must  not  be  overlooked  that  the  savings  in 
mortality  between  the  use  of  the  select  table  and  the  ultimate  table 
as  applied  to  the  American  Men  Table  is  nowhere  near  as  great  as 
is  found  in  older  tables.     In  other  words,  the  savings  in  the  case 
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of  the  American  Men  Table  are  not  sufficient  to  wholly  meet  the 
special  expenses  of  procurincr  new  business  and  consequently  the 
use  of  the  ultimate  table  on  the  Americaij  Men  basis  would  throw 
a  certain  factor  of  safety  into  the  formulas  adopted — ^would  be  an 
additional  source  for  profit  and  contingencies.  In  other  words, 
where  the  select  table  is  used,  it  might  be  better  if  the  formulas 
provided  directly  for  a  definite  loading  for  profit  and  contingencies, 
probably  spread  out  during  the  premium-pajdng  period  of  the 
contract. 

For  the  benefit  of  the  student  I  would  add  that  there  is  a  fairly 
simple  method  of  checking  the  adequacy  of  the  loading  of  non- 
participating  premiums  for  a  company  which  has  been  some  years 
in  existence  and  which  has  a  fair  amount  of  business  on  its  books, 
namely,  to  take  the  amount  of  business  in  force  in  ony  one  year 
and  assume  that  such  business  was  all  wTitten  at  the  proposed  rates 
and  then  determine  the  loading  which  would  have  been  produced 
by  such  business  at  the  suggested  rates.     If  the  loading  thus  pro- 

Ck)MPABisoN  OF  Tests  of  Sufficiency  of  Premiums. 

Gross  PremiTuns,  less  Expenses,  Accumulated  at  4f  Per  Cent.  Compound  In- 
terest, on  the  Following  Bases: 

Basis  1 — Upon  assumptions  made  by  Mr.  Cammack. 

Basis  2 — The  same  except  for  introduction  of  a  withdrawal  rate,  the  settle- 
ment being  upon  Cash  Surrender  Value  basis. 

Ordinary  Life. 


End  of 
Year. 

Age  30. 

Age  50.                   1                   Age  60. 

Amer. 

Amer. 

Amer. 

Basis  1. 

Basis  2. 

3i% 
Reserve 

Basts  1. 

Basis  2.       3J% 
Reserve. 

Basis  1. 

Baala2. 

3i% 
Reserve. 

1.... 

$      .67 

%    .80 

$  9.45 

S  7.33  !$  8.33 

$22.74  $11.27  $12.53  i$33.00 

2.... 

11.27 

12.14 

19.22 

32.43 

34.36 

45.87     48.24     50.36 

66.00 

3.... 

22.23 

23.14 

29.33 

57.42 

59.57 

69.37     83.74 

86.21 

98.93 

4.... 

33.66 

34.64 

39.78 

82.52 

84.95 

93.19  118.41 

121.30 

131.73 

5.... 

45.46 

46.53 

50..58 

107.26 

109.95 

117.31  1151.38 

154.69 

164.34 

6.... 

57.55 

58.76 

61.74 

131.23 

134.23 

141.68  1181.96 

185.71 

196.67 

7.... 

70.12 

71.49 

73.27 

155.41 

158.73 

166.27  '212.37  1216.59 

228.66 

8.... 

83.19 

84.77 

85.18 

179.80  1183.46 

191.04  242.55  247.29 

260.23 

9.... 

96.77 

98.56 

97.46 

204.37  1208.40 

215.96  272.51  277.81  |291.30 

10.... 

110.84 

112.89 

110.14 

229.08  233.49 

240.96  ,302.20  308.12  |321.81 

11.... 

125.85 

128.21 

123.20 

254.93  259.76 

266.01 

333.39  1340.04  1351.70 

12.... 

141.38 

144.10 

136.66 

280.95  1286.23 

291.05 

364.54  372.02  1380.93 

13.... 

157.43 

160.48 

150.52 

307.14  312.91 

316.05 

395.71 

404.19  '409.55 

14.... 

174.00 

177.43 

164.80 

333.49  ;339.78 

340.95 

427.00 

436.71  437.60 

15.... 

191.08 

194.92 

179.47 

359.99  ,366.86 

365.70 

458.57 

469.75  465.19 

16.... 

209.05 

213.37 

194.56 

387.51  ,395.10 

390.24 

492.07 

505.22  492.38 

17.... 

227.55 

232.47 

210.02 

415.32  1423.77 

414.52 

526.57 

542.37  '519.24 

18.... 

246.59 

252.04 

225.88 

443.46 

452.98 

438.48 

562.54  581.87  i545.78 

19.... 

266.17 

272.24 

242.09 

472.04 

482.87 

462.07 

600.66  624.43  1571.99 

20.... 

286.27  293.05 

258.64 

501.15 

513.61 

485.23 

641.80  671.49  597.84 

1 
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duced  compares  favorably  with  the  actual  or  probable  expenses  of 
the  company  during  the  year  under  observation,  it  may  be  assumed 
roughly  that  the  suggested  rates  are  sufficient;  if  not,  further  in- 
vestigation is  necessar)'. 

The  author  has  stated  that  in  the  formulas  used  in  the  calcula- 
tion of  gross  premiums  no  allowance  has  been  made  for  gains  or 
losses  from  surrenders  or  lapses;  further,  that  it  is  usual,  how- 
ever, in  the  calculation  of  gross  premiums  to  ignore  the  withdrawal 
rate.  I  cannot  make  myself  agree  entirely  with  this  statement  for 
the  reason  that  after  the  gross  premiums  have  been  determined 
these  premiums  should  be  very  carefully  tested  from  tlie  standpoint 
of  the  actual  experience  of  the  company,  not  only  involving  the 
question  of  mortality  and  interest,  but  also  with  withdrawal  rate, 
for  sometimes  by  using  tliis  method  it  will  be  found  that  the  gross 
premiums  proposed  do  not  result  in  equitable  results  at  the  various 
ages  of  issue  and  for  the  various  forms  of  policies.  To  illustrate 
this  point  I  have  had  a  summary  made  of  the  "test  of  sufficiency 


COMPABISON  OF  TESTS  OF  SUFFICIENCY   OF  PeEMIUMS. 

Gross  Premiums,  less  Expenses,  Accumulated  at  4J  Per  Cent.  Compound  In- 
terest, on  the  Following  Bases: 

Basis  1 — Upon  assumptions  made  by  Mr.  Cammack. 

Basis  2 — The  same  except  for  introduction  of  a  withdrawal  rate,  the  settle- 
ment being  upon  Cash  Surrender  Value  basis. 

SO  Payment  Life. 


End  of 
Year. 

Age  30. 

Age  50. 

Age  60. 

Amer. 

Amer. 

Amer. 

Basis  1. 

Basl9  2. 

3i% 
Reserve. 

Basis  1. 

Basis  2. 

3i% 
Reserve. 

Basis  1. 

Basis  2. 

Reserve. 

1... 

$  6.99  1$  7.94 

$17.30 

$14.90  $16.20  '$28.87 

$19.75 

$21.26 

$36.22 

2... 

24.99 

26.94 

35.27 

45.99  48.59 

58.43 

60.15 

63.37 

72.64 

3... 

43.75 

45.89 

53.94 

77.33  80.27 

88.70 

99.39 

103.18 

109.26 

4... 

63.38 

65.70 

73.32 

109.21  112.54 

119.68 

138.15 

142.61 

146.04 

5... 

83.81 

86.30 

93.46 

141.21  144.93 

151.35 

175.68 

180.75 

182.97 

6... 

104.99 

107.71 

114.39 

173.01  177.18 

183.74 

211.37 

217.16 

220.01 

7... 

127.15 

130.10 

136.12 

205.63  210.23 

216.84 

247.49 

254.10 

257.19 

8... 

150.33 

153.54 

158.69 

239.12  1244.21 

250.70 

284.10 

291.64 

294.52 

9... 

174.55 

178.07 

182.12 

273.55  279.17 

285.33 

321.34 

329.95 

332.04 

10... 

199.87 

203.73 

206.47 

308.99  315.19 

320.77 

359.36 

369.17 

369.84 

11... 

226.94 

231.15 

231.75 

346.73  353.56  357.08 

400.21 

411.35 

408.03 

12... 

255.23 

259.81 

258.01 

385.80  '393.32  394.34 

442.58 

455.28  446.82 

13... 

284.76 

289.74 

285.29 

426.39  {434.62  ;432.64 

486.89 

501.47  1486.54 

14... 

315.61 

321.02 

313.63 

468.69  '477.72  !472.11 

533.71 

550.58  527.64 

15... 

347.83 

353.70 

343.07 

512.98  522.90  512.92  583.83 

603.47  570.69 

16... 

382.02 

383.37 

373.67 

560.56  571.55  555.27 

639.77 

662.92  1616.41 

17... 

417.77 

424.67 

405.45 

611.00  '623.29  1599.45 

701.61 

729.22  665.73 

18... 

455.16 

462.70 

438.48 

664.83  678.69  1645.80 

771.28 

804.61  719.86 

19... 

i494.31 

502.58 

472.81 

722.76  738.52  694.78  851.40 

892.12  780.47 

20... 

'535.32 

544.45 

508.49 

785.66  803.75  ,746.98  945.53 

995.96  849.97 
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of  premiums  "  as  produced  in  the  paper  according  to  the  American 
Men  Table  with  select  mortality  with  interest  at  4f  per  cent, 
which  Mr.  Cammack  has  used  and  with  the  same  expenses  of  man- 
agement which  he  has  assumed,  but  introducing  also  a  withdrawal 
rate  which  approximates  that  of  the  company  with  which  I  am 
associated  and  with  the  assumption  that  the  policies  which  are 
lapsed  or  terminated  other  than  by  death  are  settled  by  the  cash 
value  which  this  company  pays.  The  result  of  these  calculations 
is  shown  in  the  attached  table. 

While  these  added  factors  may  differ  in  different  companies  they 
nevertheless  suggest  the  fallacy  of  overlooking  entirely  the  with- 
drawal rate — for  it  will  be  noted  that  while  withdrawal  generally 
results  in  actual  gain  to  the  company  the  effect  at  the  different 
ages  of  issue  and  for  the  different  policy  years  and  for  the  various 
forms  of  policies  is  by  no  means  constant  or  uniform. 
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Gross  Premiums,  less  Expenses,  Accumulated  at  4J  Per  Cent.  Compound  In- 
terest, on  the  Following  Bases: 

Basis  1 — Upon  assumptions  made  by  Mr.  Cammack. 

Basis  2 — The  same  except  for  introduction  of  a  vrithdrawal  rate,  the  settle- 
ment being  upon  Cash  Surrender  Value  basis. 

SO  Year  Endowment. 


End  of 

Age  30. 

Age  50. 

Age  60. 

Year. 

Amer. 

Amer. 

Amer. 

Basis  1. 

Basis  2. 

3i% 
Reserve. 

Basis  1. 

Basis  2. 

3i% 
Reserve. 

Basis  \. 

Basis  2. 

3i-c 
Reserve. 

1... 

$  20.71 

$  23.54 

$  32.74 

$  23  75 

S  25.00 

$  34.79 

$  27.81 

$  28.68 

$  38.13 

2  .. 

54.30 

57.92 

66.84 

60.95 

62.72 

70.58 

70.16 

71.49 

76.60 

3... 

89.47 

93.87 

102.35 

98.80 

101.29 

107.39 

111.55 

113.74 

115.41 

4... 

126.35 

131.50 

139.32 

137.62 

140.86 

145.28 

152.67 

155.91 

154.56 

5... 

164.95 

170.76 

177.83 

177.06 

180.96 

184.26 

192.83 

197.03 

194.05 

6  .. 

205.29 

211.81 

217.95 

216.88 

221.57 

224.39 

231.50 

236.83 

233.91 

7... 

247.64 

254.98 

259.74 

258.13 

263.72 

265.73 

270.97 

277.60 

274.17 

8.. 

292.08 

300.36 

303.29 

300.95 

307.44 

308.36 

311.36 

319.33 

314.93 

9... 

338.74 

347.96 

348.67 

345.48 

352.99 

352.38 

352.89 

362.40 

356.29 

10... 

387.71 

397.97 

395.98 

391.92 

400.56 

397.92 

395.82 

407.13 

398.42 

11... 

440.20 

451.62 

445.29 

441.84 

451.62 

445.12 

442.38 

455.84 

441.^5 

12... 

495.34 

508.03 

496.74 

494.28 

505.36 

494.18 

491.39 

507.31 

486.03 

13... 

553.27 

567.21 

550.41 

549.60 

562.15 

545.33 

543.49 

562.31 

532.36 

14... 

614.19 

629.48 

606.42 

608.25 

622.47 

598.89 

599.55 

621.93 

581.22 

15... 

678.28 

695.03 

664.91 

670.77 

686.89 

655.22 

660.70 

687.48 

633.47 

16... 

746.63 

765.09 

726.02 

738.93 

757.41 

714.79 

729.99 

762.45 

690.22 

17... 

818.68 

839.18 

789.89 

812.59 

833.99 

778.20 

808.13 

847.97 

752.90 

18... 

894.71 

917.61 

856.71 

892.78 

917.82 

846.20 

897.89 

947.40 

823.44 

19... 

975.06 

1000.78 

926.67 

980.83 

1010.41 

919.72 

1003.06 

1065.35 

904.54 

20... 

1060.09 

1089.13 

1000.00 

1078.40 

1111.22 

1000.00 

1128.84 

1203.44 

1000.00 
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MR.  WALTER   I.   KING: 

Mr.  Cammack's  paper  is  the  first  one  dealing  strictly  with  Non- 
Participating  Insurance  to  appear  in  the  Transactions  and  as  such 
fills  a  much  needed  want. 

The  subject  is  of  general  interest  to  all  inasmuch  as  it  has  re- 
ceived little  or  no  consideration  in  this  Society  before.  It  is  of 
particular  interest  to  the  student  preparing  for  the  examinations 
as  few  have  had  any  opportunity  to  obtain  the  point  of  view  of  the 
companies  writing  non-participating  insurance.  It  is  of  special 
interest  to  the  actuaries  of  the  smaller  companies  writing  non- 
participating  insurance  who  have  hitherto  had  to  steer  their  course 
through  a,  so  to  speak,  uncharted  sea  surrounded  by  an  almost 
superstitious  faith  in  the  American  Experience  Table  of  Mortality, 
and  yet  have  had  to  "  sail  on  and  on  and  on." 

These  actuaries  will  not  only  find  in  the  paper  and  the  discus- 
sions the  general  principles  that  should  govern  their  decisions  in 
determining  the  loadings  for  their  policies  but  above  all  they  will 
find  moral  support  for  what  efforts  they  make  in  determining  the 
ii-ue  loading  required  on  non-participating  policies.  In  the  last 
analysis  this  loading  is  the  true  limit  of  expense  which  their  respec- 
tive companies  can  stand  and  hence  forms  the  fundamental  basis 
of  much  of  their  work. 

I  feel  that  as  a  Society  we  owe  it  to  him,  and  the  younger  com- 
panies, therefore,  to  give  this  paper  very  thoughtful  consideration 
that  the  problem  here  presented  may  be  solved  in  the  best  manner 
possible. 

The  paper  divides  itself  into  four  divisions :  first,  a  discussion  of 
the  mortality  table  to  be  used  in  determining  gross  premiums ;  sec- 
ond, a  discussion  of  the  rate  of  interest  to  be  used  in  determining 
gross  premiums;  third,  the  general  method  of  obtaining  loadings 
for  expenses;  fourth,  the  application  of  this  method  to  various 
policy  forms.    I  would  like  to  discuss  these  briefly  in  reverse  order. 

Having  obtained  a  general  formula  for  loading  Mr,  Cammack 
adapted  this  formula  to  the  various  forms  of  policies  in  such  a 
manner  that  if  the  present  value  of  the  commissions  on  any  two 
Life  or  Endowment  forms  are  identical  then  the  premiums  for 
these  forms  are  the  mathematical  equivalent  of  each  other,  taking 
their  coverage  into  consideration.  In  this  manner  he  uses  the 
factor  of  loading  solely  to  provide  for  the  expenses  of  the  company, 
and  assumes  that  these  expenses,  with  the  possible  exception  of  the 
commissions,  are  equal  on  various  policy  forms.  This  assumption 
is  not  necessarily  correct,  as  the  expense  of  medical  examination, 
for  instance,  varies  with  the  policy  forms,  depending  upon  the  aver- 
age size  of  the  policy.  If  greater  refinement  were  desirable  these 
expenses  could  be  varied  according  to  policy  form. 

Having  obtained  the  total  expense  under  a  contract  Mr.  Cam- 
mack  distributes  these  expenses  uniformly  throughout  all  policy 
years  by  means  of  a  life  annuity,  assuming  that  all  premiums  will 
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be  paid  until  death  or  maturity  of  contract.  The  result  is  that  the 
loading  for  commission  will  not  provide  the  commissions  paid  on 
any  cases  that  are  discontinued.  This  deficit,  then,  must  be  made 
up  from  surrender  charges  and  other  sources.  This  is  of  consid- 
erable importance  to  some  of  the  younger  companies  where  the  rate 
of  discontinuance  as  well  as  the  expense  rate  is  very  high,  especial; . 
during  the  earlier  years,  and  the  commissions,  therefore,  not  so 
readily  made  up  from  other  profits. 

In  discussing  the  mortality  table  used  in  determining  the  pre- 
mium Mr.  Cammack  says:  "Account  may  be  taken  of  the  varying 
rates  of  mortality  experienced  under  the  principal  plans  of  insur- 
ance by  basing  premiums  for  each  plan  upon  a  mortality  table  con- 
structed from  the  experience  under  it.  Too  great  refinement,  how- 
ever, should  be  avoided."  So  it  should,  but  I  believe  that  if  the 
simpler  method  be^^dopted  and  one  mortality  table  used  through- 
out then  the  use  of  the  loading  should  be  extended  beyond  the 
simple  provision  for  expenses  and  used  to  equalize  mortality  and 
interest  factors  between  policy  forms. 

If  our  basic  mortality  table  is  an  average  experience  of  all  policy 
forms  then  we  can  expect  a  higher  mortality  (at  younger  ages  at 
any  rate)  on  Whole  Life  and  Term  plans  and  lower  mottality  on 
Endowment  plans.  Again,  on  short  term  policies  such  as  Term 
contracts  and  short  term  Endowments  the  company  will  make  a 
much  higher  interest  return  than  any  actuary  would  care  to  assume 
in  determining  net  premiums  for  Life  policies.  If  these  differences 
be  not  adjusted  in  our  original  tables,  for  simplicitj'^s  sake,  then,  I 
believe  an  anproximate  adjustment  should  be  made  through  the 
item  of  loading.  This  can  be  made  as  a  positive  or  negative  per- 
centage of  the  net  premium  varying  the  percentage  according  to 
policy  forms  and  age  at  entrance.  This  method  has  been  employed 
in  meeting  competition  by  some  companies  by  giving  those  policies 
greatest  favor,  from  a  competitive  point  of  view,  which  promise  the 
best  returns  to  the  companies.  Such  action  seems  justifiable  when 
the  more  favorable  experience  of  certain  policy  forms  is  taken  into 
consideration  and  shows  the  necessity  of  giving  consideration  to 
these  items  either  in  the  basic  table  or  in  the  loadings. 

In  considering  the  adequacy  of  his  premium  Mr.  Cammack  again 
used  a  history  which  gives  no  consideration  to  discontinuances. 
Should  discontinuances  show  any  material  gain  or  loss  they  would 
substantially  affect  his  results,  and  in  this  case  at  least,  where  he  is 
testing  the  adequacy  of  his  premium,  I  think  he  should  have  given 
consideration  to  this  factor. 

Rate  of  Interest. — While  the  rate  of  interest  assumed  by  Mr. 
Cammack  of  4:J  per  cent,  seems  low  in  light  of  present  day  expe- 
rience, yet  we  must  not  lose  sight  of  the  fact  that  many  of  our  pol- 
icies are  contracted  to  cover  a  long  period  of  years.  In  many  in- 
stances the  financial  department  of  a  company  determines  the  rate 
of  interest  its  actuary  may  use  in  his  calculations.    Experience  has 
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shown  that  this  department  is  apt  to  take  a  very  conservative  view 
of  the  subject.  I  therefore  agree  with  Mr.  Cammack's  method  of 
using  a  comparatively  low  rate  of  interest  as  a  source  or  profit, 
especially  if  excess  profits  are  adjusted  in  loading,  as  previously 
suggested. 

Mortality  Table. — It  is  rather  interesting  in  light  of  the  discus- 
sions recently  held  in  the  Society  relative  to  the  use  of  the  New 
Mortality  Experience  Table  to  find  that  the  leading  Non-Partici- 
pating companies  have  in  effect  been  using  this  table  in  determin- 
ing their  premiums,  or  rather  its  very  close  equivalent,  for  some 
time.  This  was  necessary  through  the  very  nature  of  the  business, 
a  non-participating  contract  must  have  its  conception  based  upon 
an  ability  to  accurately  measure  the  present  value  of  the  contin- 
gency covered.  The  close  relationship  between  the  premiums 
brought  out  by  Mr.  Cammack  and  those  charged  by  the  leading 
non-participating  companies  had  been  serving  their  function. 

There  is  another  point,  akin  to  this,  which  is  very  forcibly 
brought  to  our  attention  by  this  paper,  and  that  is  the  results  of 
an  attempt  to  figure  premiums  on  one  standard  of  mortality  and 
to  compute  reserve  liability  on  another.  We  find  that  in  most  in- 
stances the  American  3^  per  cent,  reserve  is  not  accumulated  until 
at  least  the  tenth  year  and  in  some  cases  not  until  the  eighteenth 
year  of  the  policy.  This  means  that  money  invested  in  business 
this  year  is  not  fully  returned,  if  ever,  for  about  fifteen  years — 
not  on  account  of  the  necessities  of  the  situation  but  on  account  of 
a  method  of  bookkeeping  which  is  constantly  piling  up  in  reserve 
account  surplus  belonging  to  policyholders  or  stockholders,  never 
to  be  returned  if  the  business  grows  each  year. 

There  have  been  advanced  some  practical  difficulties  toward 
adopting  a  new  valuation  system,  but  this  paper  brings  us  face  to 
face  with  the  problem :  "  What  are  we  going  to  do  if  we  don't  adopt 
a  new  valuation  system  ?  "  This  method  of  financing  new  business 
can't  go  on  indefinitely  without  relief.  This  difficulty  is  far  more 
fundamental  than  most,  at  least,  of  the  objections  offered  toward  a 
new  valuation  system. 

MR.  R.  H.  cole: 

In  his  choice  of  a  select  mortality  table  in  the  calculation  of  non- 
participating  premium  rates,  I  concur  with  Mr.  Cammack,  since,  as 
he  points  out,  the  initial  cost  of  securing  new  business  is  not  de- 
pendent upon  the  effects  of  medical  selection.  The  expenses  of 
acquisition,  commissions,  medical  and  inspection  fees,  and  so  forth, 
should  be  determined  upon  and  the  premiums  based  upon  a  select 
table  which,  within  a  reasonable  degree,  represents  the  mortality 
rate  which  may  be  expected.  In  adopting  a  select  table  upon  which 
to  base  his  premiums  Mr.  Cammack  is  following  the  Societ'v's  motto 
rather  than  relying  upon  an  impression  that  future  mortality  gains 
will  be  sufficient  to  pay  for  the  expenses  of  acquiring  the  business. 
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Mr.  Macaulay  (Transactions,  Vol.  XX,  page  63)  in  his  discus- 
sion of  Mr.  Hunter's  paper,  "  Should  the  '  American  Men '  Mor- 
tality Table  be  the  Basis  for  Premiums  and  Reserves  ?  "  points  out 
that  in  a  company  issuing  both  participating  and  non-participating 
policies,  a  somewhat  heavier  mortality  may  be  expected  on  the  non- 
participating  business  than  on  the  participating  business,  but  I 
believe  that  a  mixed  company  under  existing  conditions  can  safely 
adopt  rates  calculated  on  the  same  assumptions  for  mortality  for 
both  non-participating  and  participating  premiums,  since  the  tend- 
ency of  the  agents  of  such  a  company  to  sell  life  policies  on  the  par- 
ticipating basis  and  Endowments  on  which  the  mortality  is  well 
known  to  be  favorable  on  the  non-participating  plan  will,  in  a 
measure,  counteract  any  adverse  selection  exerted  by  the  individual 
applicant  against  the  non-participating  branch  of  the  company. 
Furthermore,  the  participating  branch  is  open  to  a  selection  to 
which  the  non-participating  department  is  not  subject  in  the  elec- 
tion of  the  dividend  option  granting  reversionary  additions  by  in- 
sured who  have  become  impaired  lives  and  are  no  longer  eligible 
for  new  insurance. 

Although  Mr.  Cammack  states  that  the  premium  rates  derived 
from  his  formula  and  assumptions  are  merely  illustrative,  inas- 
much as  he  has  compared  them  with  the  non-participating  rates  in 
use  by  five  companies  including  the  one  with  which  I  am  connected, 
some  inquiry  into  the  factors  used  by  him  may  not  be  out  of  place. 
It  appears  to  me  that  he  is  somewhat  inconsistent  in  adopting  a 
select  mortality  table  so  as  to  adhere  fairly  closely  to  the  rate  of 
mortality  which  might  be  expected  and  at  the  same  time  basing 
his  computations  on  an  interest  rate  which  does  not  more  nearly 
approximate  the  rates  now  being  earned.  A  rate  of  at  least  4f  per 
cent,  for  the  first  ten  years  reducing  thereafter  as  Mr,  Cammack 
suggests  would  not,  I  believe,  be  an  unwarranted  assumption. 

An  analysis  of  the  medical  and  inspection  fees  paid  by  several 
non-participating  companies  shows  that  $3  is  more  than  ample  to 
cover  such  fees  and  also  the  Federal  Tax  of  $0.80  per  $1,000  now 
imposed  upon  new  life  insurance,  but  which  burden,  justified  solely 
as  a  war  measure  on  the  grounds  of  expediency,  I  trust  may  not  be 
a  permanent  impost.  The  medical  and  inspection  fees  alone  of  the 
non-participating  department  of  the  Connecticut  General  were  at 
the  rates  of  $1.32  and  $1.39  for  the  years  1918  and  1919  respec- 
tively. The  increase  of  seven  cents  occurred  despite  an  increase  in 
the  average  size  of  policy  issued  from  $3,684  to  $3,833  and  was 
evidently  due  to  an  increase  in  the  scale  of  medical  and  inspection 
fees  paid,  which  indicates  that  not  only  for  the  first  year  but  for 
subsequent  years  conservatism  demands  some  margin  for  the  rising 
costs  of  transacting  the  business. 

A  rather  cursory  investigation  indicates  that  the  constant  factor 
of  $1.50  introduced  by  Mr.  Cammack  for  management  expenses 
somewhat  underestimates  the  rate  of  expense  which  may  actually 
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be  anticipated  in  view  of  the  marked  increase  in  clerical  salaries 
and  costs  during  the  past  year  and  that  with  so  low  a  constant  in 
actual  practice  it  would  be  necessary  to  recoup  a  loss  from  loading 
out  of  excess  interest  earnings  and  mortality  savings. 

Mr.  Cammack  sounds  a  timely  warning  to  students  in  warning 
against  the  fallacy  of  assuming  that  the  gains  from  surrenders  and 
lapses  shown  in  the  gain  and  loss  exhibits  are  real  gains.  As  he 
points  out,  these  gains  are  apparent  rather  than  real,  due  to  the  fact 
that  they  represent  the  excess  of  the  legal  reserves  over  the  sur- 
render values  paid  rather  than  the  difference  between  the  surrender 
values  allowed  and  the  actual  accumulations  which  may  be  cred- 
ited to  the  policy  calculated  at  the  rate  of  interest  earned  with 
proper  allowance  for  actual  expenses  incurred,  both  first  and 
renewal. 

I  will  not  comment  on  the  portion  of  Mr.  Cammack's  paper  de- 
voted to  term  insurance,  other  than  to  say  that  the  Connecticut 
General  has  had  an  exceedingly  favorable  mortality  experience 
with  its  non-renewable  convertible  five-  and  ten-year  term  business, 
which  seems  to  substantiate  Mr.  Cammack's  remarks  to  the  effect 
that  by  careful  medical  selection,  the  poor  risks  can  be  eliminated 
as  well  as  from  among  applicants  for  the  life  and  endowment  forms. 

MR.  C.  D.  RUTHERFORD  ! 

The  present  paper  exhibits  a  contrast  between  the  exactitude  of 
life  insurance  formulae  and  the  extent  to  which  the  elements  rep- 
resented in  these  formulas  are  variable.  Although  excluding  alto- 
gether the  debatable  subject  of  participation  the  author  finds  it 
necessary  to  explain  that  his  results  are  examples  only  as  far  as 
interest  and  expenses  are  concerned.  Mr.  Cammack  however  ap- 
pears to  regard  the  use  of  the  AM  Select  table  as  correct  in  every 
case.  Nevertheless,  it  seems  probable  that  differences  of  territory 
and  methods  of  selection  may  produce  differences  in  mortality 
between  companies  as  great  as  the  differences  in  their  interest  rates. 
It  is  a  fact  that  all  three  elements  which  enter  into  our  premium 
rates  are  partly  under  the  control  of  the  individual  company,  and 
partly  beyond  it ;  this  applies  to  expenses  as  forcibly  as  to  the  other 
two  items.  There  is  a  minimum  beyond  which  no  office  can  reduce 
its  costs  and  a  maximum — although  a  high  one — beyond  which  no 
office  can  live. 

The  rate  of  interest  as  used  by  the  author  is  worth  some  atten- 
tion. On  page  382  he  states  that  it  is  unnecessary  to  assume  a  re- 
ducing rate  of  interest  if  there  is  a  fair  margin  between  the  rates 
assumed  and  earned.  He  then  goes  on  to  say:  "This  margin  will 
prove  a  legitimate  source  of  profit  to  the  insuring  company." 
Surely  if  a  reducing  rate  is  necessary  where  little  margin  is  kept, 
then  a  lower  rate  must  be  regarded  as  an  average  over  the  whole 
period  of  the  policy  and  the  excess  in  the  early  years  should  be  ac- 
cumulated as  a  special  investment  reserve. 

16 
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Although  the  proper  assessment  of  expenses  is  scarcely  touched 
on,  it  may  be  suggested  that  all  management  expenses  which  are 
not  definitely  incurred  as  a  percentage  of  the  premiums  are  best 
treated  as  a  constant  per  thousand. 

Turning  to  the  actual  expenses  allowed  for,  it  does  not  seem  that 
any  special  provision  has  been  made  for  the  Home  Office  expenses 
arising  out  of  the  actual  work  of  issuing  a  policy.  No  separate 
provision  is  shown,  either,  for  the  important  item  of  unforeseen 
contingencies.  The  first  of  these  would  affect  both  the  percentage 
and  the  constant  loading,  but  would  have  a  greater  effect  on  the 
constant.  The  second  as  suggested  by  Mr.  Cammack  on  page  387 
may  reasonably  be  provided  for  by  a  reduction  in  the  rate  of  in- 
terest. Both  these  adjustments  would  tend  to  raise  the  rates  at  the 
younger  ages  and  depress  them  at  the  older.  At  this  point  it  is 
interesting  to  consider  the  various  rates  per  $1,000  which  have  been 
suggested  by  different  authors  for  ^\Tiole  Life,  Non-Participating 
policies : 


Age. 

1881 
Sprague. 

1910 
RIetschel. 

1912 
Andras. 

1914 
Cameron. 

1919 
Cammack. 

New. 

20.. 
30.. 
40.. 
50.. 

$16.88 

20.38 
27.42 
39.63 

$15.92 

20.33 
27.54 
39.45 

$15.19 
19.45 
26.33 
37.77 

$16.21 
20.58 
28.08 
40.95 

$12.44 
16.75 
24.53 
38.44 

$13.73 
17.69 
24.96 
38.00 

The  column  marked  "  New  "  is  based  on  the  AM  Select  4^  per 
cent,  table  and  provides  for  commissions  as  follows:  50  per  cent, 
new,  15  per  cent,  renewal  and  eight  renewals  of  5  per  cent.  Man- 
agement expenses  are  1.5  per  cent,  and  $3.65  per  $1,000.  The  rates 
are  of  course  like  Mr.  Cammack's,  merely  illustrative,  but  in  spite 
of  the  totallv  different  distribution  of  expenses  they  exhibit  a  re- 
markable similarity.  It  is  noticeable  that  the  rates  calculated  by 
the  various  British  Actuaries  are  almost  all  higher  than  the  illus- 
trative American  rates.  The  difference  is  partly  due  to  the  rate 
of  interest  and  partly  to  the  mortalitj^  table  and  it  is  probable  that 
the  AM  Select  table  will  not  in  every  case  prove  satisfactory  for 
Whole  Life  Non-Participating  rates.  Most  carefully-analyzed  com- 
pany experiences  show  that  there  is  an  abnormally  high  mortality 
on  the  lowest  premium  plan  which  the  company  accepts  freely  (a 
very  important  qualification).  Eestriction  of  the  amount  which 
will  be  taken  on  a  low  premium  plan  may  result  in  as  good  a  mor- 
tality as  under  other  forms  but  if  this  is  not  done,  provision  should 
be  made  for  a  possible  excessive  mortality. 

Mr.  Cammack  has  also  examined  the  reserves  arising  from  these 
premiums  and  exhibits  accumulations  at  both  4f  per  cent,  and  at 
4J  per  cent.  If  a  scale  of  surrender  values  is  to  be  based  on  these 
asset  shares,  it  becomes  necessary  to  decide  whether  any  interest 
profit  arising  in  the  early  years  is  to  be  set  against  lower  rates  later 
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on,  or  whether  it  is  to  be  considered  a  provision  for  unforeseen  con- 
tingencies and  shareholders'  profits.  In  the  first  instance  the 
higher  rate  could  legitimately  be  allowed  for  in  the  scale  of  cash 
values  but  in  the  latter  case  the  excess  interest  should  fall  into  the 
general  contingency  reserve  or  the  shareholders'  account.  Com- 
paring the  accumulations  at  the  lower  rate  it  will  be  noticed  that 
the  American  3^  per  cent,  reserve  is  in  excess  throughout  the  first 
twenty  years  on  each  age  and  plan,  with  the  exception  of  those  for 
which  the  premium  rate  has  been  arbitrarily  adjusted.  Moreover, 
this  excess  is  least  in  the  case  of  the  ^Vllole  Life  plan,  and  becomes 
progressively  worse  as  the  age  at  entry  increases.  A  hurried  com- 
parison would  indicate  that  even  the  Illinois  Standard  of  reserves 
is  on  the  average  in  excess  of  the  actual  accumulations.  It  has 
been  shown  that  wide  differences  in  the  allotment  of  expenses  pro- 
duce comparatively  small  differences  in  the  premium  rates,  and  it 
would  appear  that  this  point  in  connection  with  low  premium  rates 
deserves  fuller  investigation. 

MR.    JOSEPH    B.    MACLEAN: 

With  reference  to  the  premium  for  a  term  policy  carrying  the 
option  to  take  an  Ordinary  Life  policy  at  attained  age  without 
medical  examination  at  the  end  of  the  term,  another  method  of 
calculating  the  premium  required  is  as  follows : 

On  the  assumption  that  all  the  healthy  or  "select"  lives  will 
withdraw  at  the  end  of  the  term  and  that  all  the  impaired  or  non- 
select  lives  remain,  we  have  the  following  equation  to  determine 
the  net  premium  required,  including  the  extra  premium: 

r[x]:Sl'a[x]:n|-t-  ^[j:+n]-  f] 

This  gives  the  same  value  for 

P   [i]:Sn 

as  Mr.  Cammack's  formula  (12). 

At  first  sight  it  might  appear  to  be  a  more  unfavorable  assump- 
tion that  all  of  the  non-select  and  none  of  the  select  lives  exercise 
the  option,  but  this  is,  of  course,  not  so,  since  the  whole  of  the 
extra  premium  received  during  the  term  period  is  required  in 
respect  of  those  who  are  non-select  at  the  end  of  the  term.  These 
extra  premiums  provide  a  fund  which  takes  care  of  the  subsequent 
extra  mortality',  and  it  is  therefore  immaterial  to  the  company 
from  that  point  of  view  whether  any  of  the  select  lives  withdraw 
or  not.  The  assumptions  made  imply  that  an  extra  reserve  will 
be  held  both  during  and  after  the  term  period  on  account  of  the 
option.     I  am  not  aware  whether  companies  writing  such  policies 
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hold  any  extra  reserve  on  this  account.     The  amount  of  such  extra 
reserve  at  the  end  of  t  years  would  be: 

(1)  t^n:  {P\ly.^-Pc.y.^)^'%^'^* 

(2)  t>n:  {Px+n  —  Pix+n])  ■  ax+f 

(authoe's  eeview  of  discussion.) 

MR.    E,    E.    CAMMACK: 

I  am  indebted  to  those  who  have  discussed  and  criticized  this 
paper.  In  writing  it,  I  had  in  mind  a  general  discussion  of  the 
construction  of  non-participating  premiums  that  would  be  helpful 
to  students,  but  I  also  wanted  to  indicate  what,  if  any,  effect  the 
recently  completed  combined  mortality  investigation  would  have 
upon  non-participating  rates. 

Mr.  Morris  points  out  that  I  have  made  no  special  provision  for 
profits  or  unfavorable  contingencies  in  my  loading.  I  thought  at 
one  time  in  writing  this  paper  of  providing  in  the  non-partici- 
pating premium  a  special  loading  for  profits,  but  if  you  fix  in  your 
own  mind  what  would  be  a  fair  profit,  you  would  have  to  use  a  rate 
of  interest,  a  rate  of  mortality  and  a  rate  of  expense  that  would 
not  be  generally  approved.  I  suppose  all  of  us  expect  to  earn 
more  than  four  and  one  quarter  per  cent,  interest  for  some  time 
to  come  and  expect  to  experience,  under  Endowment  plans,  a  more 
favorable  rate  of  mortality  than  that  of  the  American  Men  Table, 
but  I  do  not  think  that  a  course  would  be  generally  approved  in 
which  we  used  five  per  cent,  or  five  and  one  quarter  per  cent, 
interest  and  in  which  we  assumed  a  rate  of  mortality,  let  us  say 
eighty  per  cent,  of  that  of  the  American  Men  Table  and  an  expense 
loading  that  would  just  meet  the  expenses  now  being  incurred  by 
an  economically  managed  company.  We  could,  of  course,  make 
such  assumptions  and  then  provide  in  the  premium  a  constant,  or 
a  constant  and  a  percentage  loading,  for  profits  and  to  meet  un- 
favorable contingencies.  This  seems  to  me  the  only  alternative 
course  to  the  one  I  have  advocated  but  a  course  which  would  be 
approved  by  few  actuaries.  We  do  not  know  just  what  our  mor- 
tality is  going  to  be  nor  what  rate  of  interest  we  are  going  to  earn 
nor  just  what  our  expenses  are  going  to  be.  Consequently,  I  be- 
lieve that  we  should  make  somewhat  conservative  assumptions  as 
regards  these  three  factors.  Then  profits  will  be  derived  from 
excess  interest  earnings,  from  mortality  gains,  from  savings  in 
expenses  and  from  miscellaneous  sources.  I  disagree  with  Mr. 
Morris  when  he  advocates  the  use  of  an  ultimate  table  in  the  con- 
struction of  non-participating  premiums.  If  we  use  an  ultimate 
table,  the  first  thing  that  we  do  in  practice  is  to  estimate  how  much 
savings  we  are  going  to  have  from  mortality,  and  this  leads  to  our 
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cutting  down  our  loading  a  little,  saying  that  while  our  expenses 
are  about  twenty  per  cent.,  for  example,  a  fifteen  per  cent,  loading 
will  be  enough  because  we  will  have  a  saving  from  mortality,  and 
that  is  exactly  what  has  been  done  in  the  past.  Frequently  the 
statement  is  made  that  non-participating  premiums  are  based  upon 
the  American  Experience  Table  of  Mortality  and  three  and  one 
half  per  cent,  interest  and  that  while  these  are  loaded  but  two  or 
three  per  cent.,  that  is  enough  because  we  are  making  a  saving  from 
favorable  mortality  and  a  gain  from  interest.  It  is  obvious  how 
misleading  and  illogical  a  course  this  is. 

Mr.  Morris  suggests  a  general  test  of  the  adequacy  of  any  pro- 
posed loading  by  assuming  that  all  tha  business  of  a  company  had 
been  written  at  the  proposed  rates  and  ascertaining  if  the  loading 
contained  in  them  is  sufficient  to  pay  expenses  incurred  by  the 
company  during  the  previous  year  or  two.  This  is  precisely  the 
course  that  I  took.  I  took  the  statements  of  several  of  the  larger 
non-participating  companies  and  I  allowed  two  per  cent,  for  taxes 
and  general  expenses  assessed  as  a  percentage  of  the  premium  (out- 
side of  commissions  and  medical  expenses)  and  I  found  that  $1.50 
per  $1,000  on  the  amount  of  insurance  in  force  was  enough  to 
pay  the  balance  of  general  expenses  as  they  are  being  incurred 
today,  and  that  is  why  I  took  a  constant  of  $1.50.  The  constant 
varies  in  different  companies.  In  some  companies  it  was  below  the 
figure  taken  and  in  others  above,  but  $1.50  seemed  a  fair  rate  for 
an  economically  managed  company. 

Mr.  Cole  doubts  the  sufficiency  at  the  present  time  of  the  con- 
stant loading  of  $1.50  per  $1,000  contained  in  my  gross  premiums 
for  management  expenses  because  of  the  recent  rapid  increase  in 
salaries  and  other  overhead  expenses  necessarily  now  being  in- 
curred. I  think  a  broad  view  should  be  taken  in  this  connection 
because  we  are  making  provision  for  expenses,  not  for  one  year  but 
for  many  years.  And  while  it  is  true  that  we  may  experience  a 
temporary  increase  in  expense  rate  from  largely  increased  salaries 
and  general  overhead  expenses,  made  necessary  by  reason  of  the 
reduced  purchasing  power  of  a  dollar,  yet  in  the  long  run  premium 
rates  for  insurance  obviously  will  not  be  affected  by  any  permanent 
change  in  the  cost  of  living. 

I  do  not  agree  with  either  Mr.  Morris  or  Mr.  King  with  regard 
to  introducing  a  withdrawal  rate  in  the  computation  of  non-par- 
ticipating premiums.  The  withdrawal  rate  is  an  uncertain  factor, 
and  I  do  not  think  that  the  premium  should  be  lowered  with  an 
increase  in  the  withdrawal  rate,  especially  since  equitable  treat- 
ment can  be  given  to  policyholders  when  the  withdrawal  rate  is 
ignored  by  simply  returning  to  the  withdrawing  policyholder  his 
accumulations  in  accordance  with  the  facts.  If  the  surrender 
values  under  the  policy  are  the  actual  accumulations,  then  there  is 
no  profit  and  no  loss  from  withdrawals  and,  therefore,  the  with- 
drawal rate  does  not  affect  the  premium  except  in  the  first  two 


246        PREMIUMS   FOE   NOISr-PAKTICIPATING  LIFE   INSURANCES. 

policy  years  when  it  is  usual  to  give  no  surrender  value.  Any 
gains  arising  from  this  source  may  properly  be  considered  as  a 
source  of  profit  to  the  insurance  company.  The  gains  will  be 
small. 

Mr.  Cole  advocates  the  use  of  a  higher  rate  of  interest  than  four 
and  one  quarter  per  cent.,  and  he  is  right  in  assuming  that  we 
shall  probably  earn  a  somewhat  higher  rate  for  some  time  to  come 
but  I  have  explained  the  reason  why  I  have  used  a  conservative 
rate.  He  points  out  that  my  provision  for  medical  expenses  is 
higher  than  what  is  necessary  and,  doubtless,  he  is  correct.  On 
the  other  hand,  it  seems  about  right  taking  into  account  the 
average  size  of  policies  on  our  books  today.  I  think  that  if  the 
purchasing  power  of  the  dollar  remains  about  where  it  is,  we  shall 
continue  to  issue  policies  in  size  much  larger  than  heretofore,  but 
probably  we  shall  also  have  to  pay  the  doctor  a  bigger  medical  fee. 
I  would  point  out  to  Mr.  Cole  that  while  I  allowed  $3  per  $1,000 
for  medical  and  inspection  fees  on  the  Life  and  Endowment  plans, 
I  made  a  much  smaller  provision  for  the  Term  plans.  The  matter 
is  not  of  much  importance  because  a  reduction  of  $1  per  $1,000 
for  medical  fees  would  not  materially  affect  the  premium, 

Mr.  King  writes :  "  He  (Mr.  Cammack)  uses  the  factor  of 
loading  solely  to  provide  for  the  expenses  of  the  company,  and 
assumes  that  these  expenses,  with  the  possible  exception  of  the 
commissions,  are  equal  on  various  policy  forms.  This  assumption 
is  not  necessarily  correct,  as  the  expense  of  medical  examination, 
for  instance,  varies  with  the  policy  forms,  depending  upon  the 
average  size  of  the  policy.  If  greater  refinement  were  desirable, 
these  expenses  could  be  varied  according  to  policy  form." 

I  thought  that  I  had  made  it  clear  that  each  premium  should 
be  loaded  according  to  the  commission  to  be  paid  under  the  plan. 
I  suggested  a  lower  factor  for  medical  expenses  for  Term  plans 
than  for  other  plans  because  Term  policies  are  issued  for  larger 
amounts  than  policies  under  higher  premium  plans.  Mr.  King 
advocates  an  arbitrary  increase  in  loading  for  the  low  premium 
plans  and  decrease  in  loading  for  the  higher  premium  plans  to 
meet  the  varying  rates  of  mortality  experienced  under  them.  In  a 
criticism  by  Mr.  J.  F.  Little,  sent  to  me  when  this  paper  was  being 
written,  he  discussed  this  particular  point.  He  wrote:  "There 
seem  to  me  to  be  several  strong  objections  to  adopting  either  for 
premiums  or  dividends  mortality  according  to  plan  of  insurance 
in  making  the  necessary  calculations.  In  the  first  place,  any  com- 
pany will  accept  an  occasional  case  for  an  Endowment  that  it  will 
not  accept  for  a  Whole  Life  policy,  the  reverse  never  being  true, 
with  the  result  that  so  far  as  the  company's  original  selection  is 
concerned,  it  is  more  rigid  in  the  case  of  Whole  Life  policies  than 
in  the  case  of  Endowments — a  position  which  would  seem  illogical 
if  the  Whole  Life  net  premiums  provided  for  higher  mortality  than 
did  the  Endowment  premiums.    The  most  important  reason,  how- 
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ever,  for  ignoring  the  difference  in  the  actual  mortality  experienced 
under  different  plans,  to  my  mind,  is  that  in  conducting  a  life 
insurance  business  it  is  inevitable  that  a  certain  number  of  persons 
will  apply  for  insurance  whose  physical  condition  is  known  to  them- 
selves to  be  unsatisfactory,  but  who  are  outwardly  all  right  and  can 
generally  pass  successfully  the  medical  examination.  That  these 
individuals  select  the  low  premium  form  of  insurance  is  entirely 
natural,  and  could  they  be  segregated  from  the  remainder  of  the 
Whole  Life  class  and  put  into  a  class  by  themselves,  it  would  be 
entirely  proper  to  rate  them  on  the  basis  of  their  own  mortality 
experience.  Such  segregation  being  impossible,  it  seems  to  me  that 
the  losses  involved  should  be  regarded  as  a  feature  of  the  company's 
business  and  should  not  be  charged  against  the  normal  entrants 
under  the  particular  plan  that  this  special  class  of  inferior  lives 
generally  selects.  That  this  is  the  true  cause  of  the  inferior  expe- 
rience under  Whole  Life  policies  is  indicated  by  the  fact  that  in- 
stead of  Limited  Payment  Life  policies  occupying  a  position  mid- 
way between  Whole  Life  and  Endowment  policies,  the  mortality 
under  Limited  Pa^Tnent  contracts  is  almost  the  same  as  that  under 
Endowment  policies.  In  our  own  case,  with  an  age  distribution 
among  Limited  Payment  policies  very  similar  to  that  among  En- 
dowments (so  that  the  use  of  the  American  Experience  Table  in 
taking  out  expected  deaths  does  not  sensibly  vitiate  the  comparison) 
for  1917  on  policies  issued  after  August  1,  1907,  the  percentage  of 
actual  loss  to  expected  was  43.84  for  Limited  Payment  Life  and 
46.55  for  Endowments.  In  the  same  year  the  Whole  Life  expe- 
rience showed  a  ratio  64.89  per  cent.,  but  a  very  considerable  por- 
tion of  the  disparity  between  this  ratio  and  that  for  the  other  two 
sections  is  due  to  the  much  higher  average  entry  age  in  the  Whole 
Life  class,  the  American  Experience  Table  being  much  closer  to 
the  true  normal  rate  at  the  higher  ages  than  at  the  younger. 
Finally,  should  a  company  make  the  considerable  differences  in  the 
relative  premium  rates  that  plan  mortality  would  indicate,  it  is 
very  likely  that  a  considerable  portion  of  the  business  that  would 
normally  be  written  as  Whole  Life  would  either  be  written  as  Lim- 
ited Payment  Life  or  Endowment — certainly  this  would  happen 
if  all  companies  made  the  distinction — the  natural  result  then 
being  that  the  Whole  Life  would  be  very  much  reduced  in  bulk  but 
■would  still  contain  practically  all  of  the  bad  class  referred  to,  with 
the  final  consequence  that  an  exceedingly  high  relative  mortality 
would  appear  under  that  plan,  such  as  would  probably  call  for 
higher  premiums  than  on  the  other  plans  even  at  comparatively 
young  ages." 

In  general  I  am  inclined  to  agree  with  Mr.  Little's  views,  but  if 
competition  makes  it  advisable  for  a  non-participating  company  to 
base  its  rates  upon  different  tables  of  mortality  according  to  plan 
of  insurance,  I  should  prefer  to  use  separate  tables  of  mortality 
rather  than  to  employ  the  empirical  method  suggested  by  Mr.  King. 
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Mr.  Eutherford  is  mistaken  in  assuming  that  I  advocate  a  re- 
ducing rate  of  interest  or,  in  its  place,  an  average  rate.  If  he  ad- 
vocates, as  he  appears  to  do,  the  accumulation  of  a  special  invest- 
ment reserve  during  the  early  years  of  a  policy  when  an  average 
rate  is  used,  I  emphatically  disagree  with  him.  We  do  not  know 
whether  the  rate  of  interest  is  going  to  increase  or  decrease.  The 
general  opinion  twenty  years  ago  was  that  the  rate  of  interest 
would  gradually  drop,  but  during  the  last  twenty  years  it  has  con- 
tinuously risen.  I  am  opposed  to  any  practice  based  upon  a  fore- 
cast that  must  necessarily  be  in  the  region  of  guess  work. 

Mr.  Rutherford  states  that  I  appear  to  regard  the  use  of  the 
AM  Select  Table  as  correct  in  every  case.  It  is  unnecessary  for  me 
to  state  that  there  is  nothing  in  the  paper  to  call  forth  such  a  state- 
ment. Undoubtedly  different  localities  and  differences  in  selection 
of  risks  will  produce  wide  variances  in  mortality. 

There  is  a  typographical  error  in  the  paper  to  which  attention 
should  be  called.  In  Table  XII,  giving  specimen  premiums  calcu- 
lated from  formula  (10)  for  a  Five- Year  Convertible  Term  policy, 
there  is  nothing  to  show  what  values  were  given  to  the  constants 
E*!  and  E^  owing  to  the  omission  by  the  printer  of  the  following 
sentence:  "The  constants  K-^  and  K^  in  the  formula  have  been 
given  the  values  ,30  and  .05  to  allow  for  first  and  renewal  commis- 
sion rates  of  30  per  cent,  and  5  per  cent,  respectively." 
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PEINCIPLES    INVOLVED    IN    COMPARING    MORTALITY    TABLES,    WITH 
APPLICATION   TO   CERTAIN   MODERN   TABLES,    AND   TO    HIS- 
TORICAL SURVEY  OF  CONNECTICUT  MUTUAL  ULTIMATE 
MORTALITY — H.  I.  B.  RICE. 

VOL.   XX,    PAGE    410. 

MR.  JAMES  M.  CRAIG: 

The  table  on  page  415  shows  an  improvement  in  the  mortality 
for  the  total  of  "all  ages"  between  the  first  two  periods.  It  is 
interesting  to  note,  however,  that,  had  the  number  at  risk  during 
these  periods  been  the  same  as  the  number  of  policies  at  risk  during 
1900-1915,  and  had  the  same  ratio  of  actual  to  expected  mortality 
been  experienced  on  this  distribution  as  was  actually  experienced 
during  the  first  two  periods,  the  results  would  then  be  as  follows: 


Lives 

Lives 

Policies 

1851-1878. 

1878-1898. 

1900-1915. 

All  ages   

91 

.92 

.93 

The  mortality  ratios  for  ages  61-90  during  the  period  1900- 
1915  increased  over  the  ratios  of  the  period  1878-1898,  but  it  is 
impossible  to  tell  how  much  of  this  increase  is  due  to  basing  the 
experience  in  the  later  period  on  policies  instead  of  lives  as  was 
done  in  the  other  periods.  The  Connecticut  Mutual  Experience  of 
1851-1878  on  premium-pa}ing  life  and  endowment  policies  on 
male  lives,  excluding  the  first  five  years  of  insurance,  indicated 
there  would  be  some  difference  between  an  experience  based  on  lives 
and  one  based  on  policies.  The  following  ratios  of  actual  to  ex- 
pected deaths  according  to  the  American  Experience  Table  were 
derived  from  this  experience: 

Ages.  Lives.  Policies. 

21-30  1.14  1,20 

31-40  .94                                            .95 

41-50  .89                                          .90 

51-60  .88                                          .91 

61-70  .88                                          .91 

71-80  .82                                          .84 

81-90  .78                                          .73 

In  this  experience  it  is  seen  that  the  ratio  of  actual  to  expected 
was  generally  higher  by  policies  than  lives. 
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It  must  be  remembered  that  the  different  experiences  of  the  Con- 
necticut Mutual  here  compared  extend  over  a  period  of  69  years, 
and  during  that  time  the  company  was  expanding,  entering  new 
territory,  a  thing  that  might  affect  mortality  iconsid^ahly  as 
shown  in  Volume  II  of  the  American-Canadian  Mortality  Inves- 
tigation, 1900-1915. 

It  is  interesting  to  observe  the  modification  which  would  result 
in  the  statement  of  the  Connecticut  Mutual's  Experience,  1900- 
1915  (see  page  415,  Table  E,  last  section),  if  it  were  assumed 
that,  during  the  policy  year  1913-1914,  extra  mortality  were  ex- 
perienced similar  to  that  of  the  Influenza  Epidemic  of  1918.  Such 
a  modification  is  set  forth  in  the  following  table.  The  assumed 
"epidemic  rate"  is  that  shown  in  T.  A.  S.  A.,  Vol.  XX,  page  136, 
the  extra  rate  for  age-group  21-30  being  taken  as  the  mean  of  the 
extra  rates  there  tabulated  for  age-groups  20-24  and  25-29,  and 
similarly  for  other  age-groups;  also,  where  the  epidemic  rate  ap- 
peared as  negative  it  was  so  taken. 


Attained  Ages. 

(1) 

Expected 
Deaths  by 

AM(S) 
Table  (See 
Mr.  Rice's 
Table  E). 

(2) 

Qx  at 
Central 

Age 
(AMW). 

(3) 

Assumed 

Total 
Exposures 
(l)-^(2). 

(4) 

Assumed 

Epidemic 

Rate. 

(5) 

Extra 
Deaths 
AX  (3) 

X(4). 

(6) 

Total 
Adjusted 
Deaths. 

(7) 

Ratio 
(6)-i-(l). 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

81-90 

91-100 

37.46 

307.04 

844.10 

1867.52 

3464.34 

4126.04 

2011.17 

194.35 

.00431 
.10478 
.00794 
.01747 
.04066 
.09194 
.19707 
.38776 

8,691 

64,234 

106^310 

106,899 

85,203 

44,878 

10,205 

501 

.00917 

.00704 
.00188 
.00021 
.00289 
.00625 
.03587 
.04923 

8 
45 
20 

2 
25 
28 
37 

2 

43 

314 

722 

1689 

3213 

3924 

1862 

161 

1.15 
1.02 
.86 
.90 
.93 
.95 
.93 
.83 

AH  Ages  .... 

12852.02 

21        11,928        .93 

(Figures  in  italics  denote  negative  quantities.) 


In  the  conclusions  reached  by  the  committee  in  charge  of  the 
M.-A.  Mortality  Investigation,  the  reason  given  for  the  inability  to 
trace  the  effect  of  selection  was  the  improvement  in  the  health  of 
the  community  in  general.  That  this  improvement  interfered 
with  the  results  to  such  an  extent  was  because  the  issues  of  only 
the  years  1885-1908  were  used.  The  result  was  that  first  year 
mortality  was  obtained  from  exposures  and  deaths  during  the  years 
1885-1909,  mortality  during  the  tenth  policy  year,  1894-1909,  etc., 
and  that  the  mortality  during  the  24th  policy  year  was  determined 
from  experience  during  1908-1909.  This  means  that  if  the  health 
of  the  community  in  general  changed,  it  would  affect  the  mortality 
of  different  policy  years  unequally,  the  greatest  effect  being  on  the 
oldest  policy  year's  mortality,  the  effect  decreasing  with  the  policy 
year. 
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In  the  American-Canadian  investigation  this  condition  does  not 
exist  as  the  mortality  of  each  policy  year  is  found  from  exposures 
and  deaths  during  the  years  1900-1915.  Hence,  barring  inequality 
in  the  distribution  of  the  data,  any  improvement  in  the  health  in 
general  would  affect  the  mortality  of  the  different  policy  years  to 
the  same  extent.  The  following  table  shows  the  average  of  the 
rates  of  mortality  for  quinquennial  attained  ages  and  quinquennial 
durations  taken  from  the  results  of  the  American-Canadian  inves- 
tigation. This  method  does  not  give  weight  to  the  ratios,  according 
to  the  extent  of  the  data  from  which  derived,  but  should  give  a 
rough  idea  of  the  effect  of  selection. 

Mean  Rates  of  Mortality  for  Quinquennial  Groups  of  Attained  Ages 
AND  Quinquennial  Durations. 

(American-Canadian  Mortality  Investigation  Data.) 


Duration 
(Years). 

Attained  Ages. 

35-39. 

40-44.  1  45-49. 

50-54. 

55-59. 

60-64. 

65-69. 

70-74. 

75-79. 

6-10 
11-15 
16-20 
21-25 

.00516 
.00501 
.00543 

.00657 
.00684 
.00621 

.00895  1.01403 
.00863  1.01342 
.00920  .01453 
.00965  .01473 

.02039 
.01969 
.02157 
.02051 

.03121 
.02955 
.03135 
.03249 

.05136 
.05068 
.04827 
.05029 

.06891 
.06987 
.06972 

.11227 
.10771 

AM  (5) 

.00514 

.00658  .00925  .01372 

.02084 

.03181 

.04833  .07276 

.10822 

Ages  4:5-69. 

Duration.  Mean  Rates  of  Mortality. 

6-10  years   02519 

11-15  years  02439 

16-20  years   02498 

21-25  years   02553 

AM<"     .• 02479 


Method  of  Deriving  the  above  Bates. 

The  rate  for  ages  35-39,  duration  6-10  years,  was  obtained  as 
follows : 

Age  at  issue  26^  Rate  in  10th.  policy  year   (Report  of  Amer.-Can. 

Mort.  Inv.,  Vol.  I,  page  110)    00581 

Age  at  issue  27,  Rate  in  10th  policy  year   (Report  of  Amer.-Can, 

Mort.  Inv,,  Vol,  I,  page  112)    00606 

Age  at  issue  28,  Rate  in  lOth  policy  year   (Report  of  Amer.-Can, 

Mort.  Inv.,  Vol.  I,  page  114)    00475 

Age  at  issue  29,  Rate  in  10th  policy  year   (Report  of  Amer,-Can. 

Mort.  Inv.,  Vol.  I,  page  116) ,00550 

Age  at  issue  30,  Rate  in  10th  policy  year   (Report  of  Amer.-Can. 

Mort.  Inv.,  Vol.  I,  page  118)    00446 

Total   , .02658 
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Total  Attained  Ages  35-39. 

lOth  policy  year 02658 

9th  policy  year 02554 

8th  policy  year 02583 

7th  policy  year 02613 

6th  policy  year 02494 

Total  .12902  h-  25  =  .00516,    rate    shown, 

35-39,  6-10  years. 


ages 


From  these  results  it  doesn't  seem  as  if  it  makes  an  appreciable 
difference  as  to  the  durations  of  policies  in  an  ultimate  table  where 
the  first  five  years'  experience  is  excluded. 

In  Mr.  Eice's  paper  are  given  rates  of  mortality  derived  from  the 
data  used  in  the  American-Canadian  Mortality  Investigation,  ex- 
cluding the  first  five  years  and  also  the  first  ten.  The  following 
shows  the  ratios  of  these  two  tables : 


Agex. 

fl;c(C.M."»)) 

8;.(C.M.(W) 

Age*. 

8i(C.M.(')) 

Agez- 

5x{C.M.(i«)) 
gx(C.M.W) 

35... 
40... 
45... 
50... 

.86 
.90 
.94 
.97 

55... 
60... 
65... 
70... 

.99 
1.01 
1.02 
1.02 

75... 
80... 
85... 
90... 

1.02 
1.01 
1.01 
1.00 

These  results  are  peculiar;  one  would  think  if  there  were  any 
effect  of  selection  still  existing  after  five  years  the  ratios  in  all  cases 
would  be  over  100  per  cent.  Even  at  the  older  ages  the  maximum 
ratio  is  102  per  cent.,  and  it  may  be  the  two  tables  would  run  much 
closer  if  graduated  by  the  same  method. 

Mr.  Eice  says  on  page  417:  "The  mortality  rate  deduced  from 
these  three  experiences  indicates  a  progressive  deterioration  at  the 
older  attained  ages,  as  evidenced  by  the  preceding  tables,  which  de- 
terioration would  hardly  be  expected  from  other  considerations." 
In  the  Proceedings  of  the  Fourth  International  Congress,  Volume 
I,  page  53,  in  concluding  a  paper  on  the  "  Improvement  in  Longev- 
ity in  the  IJnited  States,"  Mr.  Gore  said:  "  On  the  assumption 
that  the  general  tendency  of  the  rate  of  mortality  of  our  urban  popu- 
lation has  been  the  same  as  for  the  whole  country,  it  may  be  con- 
cluded from  the  data  presented  in  these  pages,  that  the  gross  death 
rate  was  lower  at  the  end  than-  at  the  beginning  of  the  nineteenth 
century;  that  there  was  a  decided  decline  in  the  rate  during  the 
last  50  years;  that  the  greatest  decline  was  at  the  youngest  ages; 
that  there  was  a  considerable  decline  in  the  rate  at  the  so-called 
producing  ages  of  life;  and  that  there  was  an  increase  in  the  death 
rate  at  the  older  ages,  the  increase  being  greatest  at  the  most  ad- 
vanced periods  of  life."  May  this  not  be  the  explanation  of  the 
progressive  deterioration  at  the  older  ages  ? 
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On  page  419  Mr.  Eice  shows  the  ratio  of  the  AM^^^  q^  to  the 
M.-A.^*^  qx.  This  ratio  is  affected  by  three  things:  first,  one  table 
is  based  on  amounts,  the  other  on  policies ;  this  would  tend  to  make 
the  ratio  over  100  per  cent.;  second,.. one  table  is  based  on  expe- 
rience during  the  years  1885-1919,  the  other  on  the  experience  of 
years  1900-1915,  and  if  there  was  any  improvement  in  the  mor- 
tality of  the  community  in  general,  this  would  tend  to  make  the 
ratio  less  than  100  per  cent,  at  the  ages  where  such  improvement 
occurred;  third,  as  the  manner  of  obtaining  the  experience  of  the 
M.-A.^*^  Table  resulted  in  any  improvement  in  the  community  in 
general  affecting  to  the  greatest  extent  the  later  policy  years,  the 
smallest  benefit  of  such  improvement  would  inure  to  the  younger 
ages  and  when  compared  with  a  table  where  such  improvement  had 
been  distributed  equally  at  all  ages,  would  show  a  decreasing  ratio 
to  the  latter. 

For  the  information  of  the  Society,  I  submit  a  table  (see  page 
253)  showing  the  ratio  of  the  actual  mortality  in  the  Ordinary 
Business  of  the  Metropolitan  Life,  to  the  expected  mortality  ac- 
cording to  the  American  Experience  table  for  years  of  issue  since 
1897  inclusive  and  all  durations. 

MR.  D.  E.  e:ilgour  : 

The  fact  that  discussion  of  papers  more  often  develops  into  an 
enlargement  rather  than  criticism  is  in  itself  favorable  commentary 
on  the  merits  of  the  papers  presented  to  this  Society.  Mr.  Rice's 
paper  affords  a  useful  contribution  to  the  rapidly  growing  volume 
of  mortality  statistics  and  on  the  whole  supplies  confirmatory  in- 
foiTnation  on  not  only  the  actual  mortality  but  also  on  the  trend  of 
mortality  experience  by  a  well-conducted  company  practicing  nor- 
mal selection.  That  Mr.  Rice  treats  chiefly  with  actual  compari- 
sons rather  than  with  the  enunciation  of  principles  is  perhaps  an 
indication  of  the  absence  of  definite  principles  rather  than  of  the 
possible  inappropriateness  of  the  title  of  his  paper.  On  this  point, 
however,  there  is  little  occasion  to  take  issue. 

In  the  examination  of  mortality  tables  and  especially  in  the  study 
of  selection,  we  are  confronted  with  the  fact  that  there  is  really  no 
such  thing  as  homogeneity  of  material  to  work  on.  Even  assuming 
that  in  the  initial  selection  we  are  able  to  eliminate  all  cases  of 
accepted  and  conventional  impairments  the  fact  remains  that  each 
healthy  individual  is  an  entity  possessing  an  organism  of  definite 
but  unknown  characteristics.  We  are  familiar,  for  instance,  with 
types  represented  in  families  whose  history  indicates  a  special 
longevity.  In  my  mother's  family,  for  instance,  my  mother's 
mother  died  at  ninety,  two  uncles  and  an  aunt  on  the  same  side 
died  at  an  average  age  of  85.  In  each  case  it  might  be  said  that  the 
"clock  had  run  down"  and  that  "old  age"  was  almost  a  literal 
description  of  the  cause  of  death.    Now  in  the  same  lineal  connec- 
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tion  it  is  interesting  to  observe  that  my  mother's  grandmother  died 
at  ninety-seven  and  grandfather  at  eighty  and  that  their  average 
age  at  death  was  almost  exactly  the  same  as  the  average  age  at 
death  of  the  members  of  their  family.  Furthermore,  in  the  genera- 
tion to  which  my  mother  belongs  there  is  a  definite  indication  of  a 
Blight  deterioration  or  lessening  resistance,  a  fact  not  surprising  or 
unexpected  in  view  of  the  markedly  inferior  longevity  represented 
in  her  own  father's  family ;  and  of  four  members  escaping  fortuitous 
or  accidental  death  each  shows  upon  reaching  the  age  of  seventy 
a  definite  arterial  affection.  Some  day  we  may  have  the  means 
through  discovery  to  measure  possible  individual  longevity  but  in 
the  meantime  we  have  to  admit  that  the  greatest  single  factor  af- 
fecting the  individual  expectation  of  life  enters  very  slightly  if  at 
all  into  our  underwriting  calculations.  It  is  this  very  circumstance 
which  makes  us  rely  almost  wholly  on  the  empirical  evidence  and 
which  makes  it  so  difficult  to  determine  fundamental  principles 
governing  our  laws  of  mortality.  It  is  true  that  the  discoveries  of 
Gompertz  and  Makeham  have  advanced  our  knowledge  greatly  but 
at  best  their  laws  are  only  a  partial  and  after  all  an  inadequate  ex- 
pression of  truth  and  they  are  more  inadequate  still  in  their  appli- 
cation when  we  attempt  to  deal  with  both  select  and  ultimate  lives. 
In  a  body  of  select  lives  definite  deteriorations  undoubtedly  take 
place  from  year  to  year  and  we  may  arrive  somewhere  near  the 
truth  by  assuming  that  the  once  homogeneous  class  breaks  up  into 
many  classes.  Some  still  remain  select  lives  while  others  are  the 
equivalent  of  lives  of  a  more  advanced  age.  The  following  expres- 
sion embraces  an  assumed  law  of  continuous  deterioration : 

/^^(5)  =  A*[j]  (1  — p)+  /A[^+i]  (1  —  p)p  +  ^[^-+2]  (1  — p)p^  +  etc. 
Similarly, 

i«-^+i(5)  =  ^[^+1]  (1  —  p')  +  /^[a;+2]  (1  —  p')p'  +  etc. 
Then,  when  p  =  p', 


Mx  - 

Mx+l 

-   M[x] 

-  Mm 

and 

M[x] 

Mx  —  PMx+i 
"      (1-p) 

The  inappropriateness  of  attempting  to  apply  this  formula  to 
select  mortality  tables  already  graduated  is  at  once  apparent,  but 
as  an  adventure  in  speculative  examination  it  is  not  uninteresting. 
Thus  making  use  of  the  American  Men  graduated  rates  of  mortality 
(American-Canadian  Mortality  Investigation,  Vol.  I,  page  25)  we 
find  p  equalling  at  age  35,  85  per  cent.;  at  age  45,  84  per  cent.;  at 
age  50,  83  per  cent. ;  and  at  age  60,  83  per  cent.  As  might  be  ex- 
pected the  formula  is  not  consistent  at  the  younger  ages  but  it  is 
unusually  so  at  the  ages  noted. 

To  the  extent  that  the  above  formula  contains  a  truth  it  may  be 
stated  that  the  force  of  mortality  at  any  age  of  entry  among  "  ulti- 
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mate  "  lives  is  equal  to  the  sum  of  select  rates  of  mortality  at  ages 
equal  to  and  greater  than  the  age  in  question  multiplied  respec- 
tively by  factors  which  are  in  geometric  progression  and  which,  in 
the  aggregate,  are  equal  to  unity. 

The  gradual  improvement  of  the  mortality  at  the  younger  ages 
of  entry,  a  feature  of  so  many  recent  experiences,  is  something  we 
might  expect  from  our  knowledge  of  general  vital  statistics.  Table 
E  shown  by  Mr.  Rice  being  a  comparison  of  the  Connecticut  Mutual 
experience  with  the  American  Men  Table  shows  for  each  successive 
period  a  progressive  increase  in  the  vitality  of  the  younger  entrants. 
The  Canada  Life  experience  of  1847  to  1893  shows  an  ultimate 
mortality  of  6.39  as  compared  with  4.40  of  the  Canadian  Men 
table  at  age  25 ;  at  age  35  the  figures  are  6.90  against  4.45 ;  at  age 
45,  9.19  against  6.98;  at  age  55,  16.02  against  14.71;  at  age  65, 
34.30  against  35.18.  The  rates  of  mortality  are  practically  iden- 
tical for  the  two  tables  at  the  age  of  62  and  at  the  older  ages  above 
62  the  early  experience  of  the  Canada  Life  shows  a  more  favorable 
experience  than  that  shown  by  Canadian  Men  Table.  At  the 
younger  ages  the  Canada  Life  as  compared  to  the  Canadian  Men 
rate  becomes  progressively  less  with  advance  in  age  until  as  noted 
there  is  an  agreement  at  sixty-two.  While  exception  may  be  taken 
to  the  comparison  of  two  such  different  tables  it  should  be  noted 
that  the  Canada  Life  has  experienced  a  thoroughly  typical  Canadian 
mortality  and  that  its  data  has  furnished  not  an  inconsiderable 
portion  of  the  Canadian  Men  experience.  Curiously  enough 
whether  through  paucity  of  data  or  otherwise  the  select  rates  (for 
the  first  year  of  exposure)  of  the  Canada  Life  are  throughout  very 
close  to  the  select  rates  of  the  Canadian  Men  Table.  Whether  this 
would  indicate  that  the  character  of  the  selection  has  changed  con- 
siderably and  that  it  has  become  more  enduring  in  its  effect,  is  a 
matter  about  which  we  may  well  have  doubt  although  the  figures 
themselves  might  well  suggest  such  an  inference.  It  is  probable 
that  both  the  Connecticut  Mutual  and  the  Mutual  Benefit  will  ex- 
perience somewhat  higher  mortality  than  may  be  expected  by  the 
average  well-conducted  Canadian  company.  Though  the  difference 
is  not  great  the  Canadian  Men  Table  is  slightly  higher  at  the 
younger  ages,  but  at  the  important  ages  of  entry  and  for  the  bulk 
of  the  business  our  experience  is  almost  uniformly  more  satisfac- 
tory. For  instance  in  comparing  the  ratio  of  the  C.M.^'>  to  the 
AM^'^  tables  the  average  ratio  for  qx  for  the  attained  ages  35  to 
60  is  96  per  cent.,  whereas  the  similar  ratio  substituting  the  Cana- 
dian Men  for  the  C.M.^°>  table  is  88  per  cent.  Whether  we  should 
attribute  this  difference  to  selection,  habitat,  or  to  the  circumstance 
that  the  Canadian  experience  was  based  principally  on  deferred 
dividend  policies  is  a  matter  not  easy  to  determine.  Undoubtedly 
the  fact  that  our  experience  is  a  Northern  one  and  that  the  expe- 
rience of  the  Northern  zone  of  the  United  States  was  also  very 
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favorable  would  seem  to  indicate  that  habitat  has  been  an  impor- 
tant factor  in  producing  such  a  favorable  experience  in  the  case  of 
companies  operating  in  Canada. 

MR.  PERCY  C.  H,  PAPPS : 

In  iN'ovember  and  December  last  Mr.  Eice  and  I  had  some  inter- 
esting correspondence  regarding  the  comparative  mortality  of  the 
Connecticut  Mutual  and  the  ^ilutual  Benefit.  I  made  certain  sug- 
gestions as  to  the  possible  causes  of  difference  which  Mr.  Eice  from 
his  knowledge  of  the  affairs  of  the  Connecticut  Mutual  was  able  to 
answer.  While  I  realize  that  some  of  the  reasons  which  I  suggested 
for  certain  differences  do  not  hold,  I  am,  nevertheless,  in  this  dis- 
cussion repeating  my  suggestions  in  order  to  enable  Mr.  Eice  to 
develop  the  points  which  he  made  in  his  correspondence  with  me. 

It  will  be  remembered  that  in  the  Mutual  Benefit  experience 
there  was  included  only  7  per  cent,  of  the  issues  of  1900  to  1904; 
whereas,  the  entire  business  of  the  Company  issued  prior  to  1900, 
which  fell  within  the  classes  of  the  American-Canadian  Mortality 
Investigation,  was  included.  I  found  from  Mr.  Eice  that  22  per 
cent,  of  the  issues  of  the  Connecticut  Mutual  for  the  years  1900  to 
1904  entered  into  the  American-Canadian  Mortality  Investigation. 
I  therefore  assumed  that  the  7  per  cent,  of  the  Mutual  Benefit 
business  was  representative  of  the  whole  of  the  issues  of  1900  to 
1904  and  by  taking  the  proper  proportion  of  this  business  raised 
the  percentage  from  7  per  cent,  to  22  per  cent,  for  the  Mutual 
Benefit.  Adding  this  additional  business  I  found  that  for  the 
Mutual  Benefit  the  ratio  of  actual  to  expected  deaths  was  changed 
from  99.59  to  99.28.  I  also  found  that  if  we  had  taken  100  per 
cent,  of  the  issues  of  1900  to  1904  the  percentage  would  have  been 
reduced  to  97.72.  Even  making  this  adjustment  the  Mutual 
Benefit  does  not  show  as  favorable  a  mortality  experience  as  Mr. 
Eice  shows  for  the  Connecticut  Mutual  in  Table  B.  The  reduc- 
tion in  the  ratio  of  actual  to  expected  for  the  Mutual  Benefit 
caused  by  taking  a  larger  proportion  of  the  issues  of  1900  to  1904 
shows  that  the  effects  of  selection  last  longer  than  ten  years,  or  that 
the  business  issued  in  the  years  1900  to  1904,  or  such  part  thereof 
as  entered  into  the  7  per  cent,  actually  used  by  the  Mutual  Benefit, 
was  better  business  than  that  issued  prior  to  1900. 

On  the  basis  of  amounts  the  actual  deaths  would  reduce  from 
100.02  per  cent,  to  99.72  per  cent,  by  taking  22  per  cent,  instead 
of  7  per  cent,  of  the  issues  of  1900  to  1904  and  to  98.21  per  cent, 
when  100  per  cent,  of  the  issues  of  those  years  was  taken. 

Not  having  the  exposures,  I  divided  the  expected  deaths  of  the 
Mutual  Benefit  and  the  Connecticut  Mutual  to  show  the  propor- 
tions in  each  age  group,  thinking  that  a  difference  in  the  age  dis- 
tribution might  account  somewhat  for  the  difference  in  the  expe- 
rience of  the  two  companies.  The  following  table  shows  the 
17 


258    PRINCIPLES   INVOLVED   IN   COMPARING   MORTALITY   TABLES. 

percentages  of  expected  deaths  in  various  age  groups  for  both  com- 
panies by  both  policies  and  amounts. 


Percentage  of  Total  Expected  Deaths  in  Vauious  Age-Groups. 

Age  Group. 

Policies. 

Amounts. 

Mutual  Benefit. 

Conn.  Mutual. 

Mutual  Benefit. 

Conn.  Mutual. 

36-40  .. 

1.91 

.84 

1.26 

.54 

41-45  .. 

4.19 

1.83 

3.19 

1.34 

46-50  .. 

6.90 

3.19 

5.80 

2.61 

51-55  .. 

9.88 

5.25 

8.88 

4.76 

56-60  .. 

12.18 

8.06 

11.49 

7.91 

61-65  .. 

14.30 

11.58 

14.24 

12.04 

66-70  .. 

15.04 

15.25 

15.49 

16.10 

71-75  .. 

14.59 

17.72 

15.63 

18.45 

76-80  .. 

11.53 

16.77 

12.73 

17.33 

81-85  .. 

6.54 

11.91 

7.65 

11.87 

86-90  .. 

2.38 

5.93 

,2.94 

5.58 

91-95  .. 

.56 

1.67 

.70 

1.47 

36-40  .. 

1.91 

.84 

1.26 

.54 

36-45  .. 

6.10 

2.67 

4.45 

1.88 

36-50  .. 

13.00 

5.86 

10.25 

4.49 

36-55. . . 

22.88 

11.11 

19.13 

9.25 

36-60. . . 

35.06 

19.17 

30.62 

17.16 

36-65. . . 

49.36 

30.75 

44.86 

29.20 

36-70. . . 

64.40 

46.00 

60.35 

45.30 

36-75. . . 

78.99 

63.72 

75.98 

63.75 

36-80. . . 

90.52 

80.49 

88.71 

81.08 

36-85... 

97.06 

92.40 

96.36 

92.95 

36-90... 

99.44 

98.33 

99.30 

98.53 

36-95. . . 

100.00 

100.00 

100.00 

100.00 

From  the  above  table  it  appears  that  the  Mutual  Benefit  had  a 
larger  percentage  of  exposures  at  the  young  ages  and  if  the  Con- 
necticut Mutual  had  a  more  favorable  experience  at  the  old  ages 
and  the  Mutual  Benefit  at  the  young  ages,  then  the  percentage  for 
all  ages  combined  would  depend  upon  the  distribution  of  the  busi- 
ness by  ages.  The  table  on  page  259  gives  the  percentages  of  actual 
to  expected  deaths  according  to  the  Mutual  Benefit  table  excluding 
the  first  ten  years  of  insurance. 

It  is  rather  surprising  that  the  percentage  of  actual  to  expected 
for  age  group  36-65  is  more  favorable  for  the  Mutual  Benefit  than 
for  the  Connecticut  Mutual.  The  Connecticut  Mutual  has,  of 
course,  an  unusually  large  percentage  for  age  group  36-65  but 
for  age  groups  36-60  and  36-70  the  Connecticut  Mutual  shows  a 
more  favorable  mortality  than  the  Mutual  Benefit. 

I  think  it  will  be  generally  admitted  that  the  interesting  feature 
of  the  comparison  of  the  mortality  experience  of  the  two  companies, 
after  eliminating  the  first  ten  years  of  insurance,  is  not  a  question 
of  which  company  has  the  more  favorable  experience.    That  which 
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is  most  interesting  to  ue  is  the  reason  why  one  company  shows  a 
more  favorable  experience  than  the  other.  If  there  are  any  under- 
lying reasons  which  Mr.  Eice  can  suggest,  I  believe  that  he  will 
place  our  Society  under  further  obligation  if  he  will  give  them 
to  us. 


Percentages  of  Actual  to  Expected  Deaths  by  M.B." 


Age  Group. 

Policies. 

Amounts. 

Mutual  Benefit. 

Conn.  Mutual. 

Mutual  Benefit. 

Conn.  Mutual. 

36-40. . . 

105.65 

117.40 

100.17 

94.99 

41^5... 

93.86 

99.15 

88.96 

101.16 

46-50. . . 

101.44 

91.65 

97.53 

91.39 

51-55. . . 

98.32 

97.84 

103.74 

98.46 

56-60. . . 

97.82 

95.00 

99.86 

97.57 

61-65. . . 

97.68 

104.72 

95.65 

101.01 

66-70. . . 

102.32 

93.64 

103.68 

95.88 

71-75. . . 

98.30 

94.35 

98.41 

96.10 

76-80.  . . 

98.99 

98.75 

101.27 

99.08 

81-85. . . 

102.66 

91.73 

99.88 

93.25 

86-90. . . 

96.52 

86.53 

101.16 

87.68 

91-95. . . 

102.99 

74.79 

100.46 

80.28 

36-40. . . 

105.65 

117.40 

100.17 

94.99 

3&-45. . . 

97.55 

104.88 

92.14 

99.38 

36-50. . . 

99.62 

97.^7 

95.19 

94.73 

36-55. . . 

99.06 

97.75 

99.16 

96.65 

36-60. . . 

98.63 

96.59 

99.42 

97.07 

36-65... 

98.35 

99.65 

98.22 

98.70 

36-70. . . 

99.28 

97.66 

99.63 

97.69 

36-75. . . 

99.10 

96.74 

99.38 

97.23 

36-80. . . 

99.08 

97.16 

99.65 

97.63 

36-85. . . 

99.33 

96.46 

99.67 

97.07 

36-90. . . 

99.26 

95.86 

99.71 

96.54 

36-95. . . 

99.28 

95.51 

99.72 

96.30 

(author's  review  of  discussion.) 

MR.  H.   I.  B.  rice: 

Dealing  principally  with  the  first  part  of  the  paper  under  dis- 
cussion Mr.  Papps  has  generously  renewed  certain  points  raised  in 
correspondence  in  ordjer  that  the  writer  might  develop  a  theory 
which  had  been  expressed  by  him  of  why  the  Connecticut  Mutual 
ultimate  mortality  at  the  older  ages,  as  indicated  by  the  Company's 
contribution  to  the  American  Men  Mortality  Investigation,  ap- 
pears to  have  been  considerably  better  than  that  of  the  Mutual 
Benefit,  and  also  than  the  average  of  the  other  companies  that  con- 
tributed data  for  that  investigation. 

As  stated  by  Mr.  Papps,  we  are  not  so  much  interested  in  the 
fact  of  which  of  the  two  companies  evidenced  the  more  favorable 
mortality  as  in  the  underlying  reasons  for  any  difference  that  may 
exist.     We  know  that  different  mortality  tables  have  individual 
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characteristics  of  their  own,  but  where  a  characteristic  is  a  pro- 
g^ressively  more  favorable  mortality  at  the  older  ages  it  would  seem 
that  there  is  some  reasonable  explanation  outside  of  any  influence 
of  a  superior  quality  of  medical  selection.  It  is  going  a  long  way 
to  say  that  there  was  enough  difference  in  the  quality  of  medical 
selection  between  any  two  first-class  companies  on  the  business 
issued  many  years  ago  as  to  have  a  very  marked  effect  on  mortality 
at  very  old  ages,  and  it  is  the  business  of  years  ago  which  hais  a 
predominating  influence  at  such  ages  in  case  of  the  American  Men 
Table.  It  was  the  purpose  of  the  correspondence  referred  to  by 
Mr.  Papps  to  discover  if  possible  the  underlying  reasons  for  such 
difference  in  mortality  based  upon  similar  data  of  the  two  com- 
panies of  such  long  standing,  writing  only  standard  risks.  A  pos- 
sible explanation  advanced  by  Mr.  Papps  for  the  ratio  of  96  per 
cent.  (96.3  per  cent,  to  be  more  exact)  brought  out  by  Table  B  of 
the  paper  is  that  if  the  Connecticut  Mutual  had  a  more  favorable 
experience  at  the  older  ages — as  appears  to  be  the  case  from  the 
figures  in  Table  B — and  the  Mutual  Benefit  had  a  better  experience 
at  the  younger  ages — as  appears  also  to  be  the  fact  below  attained 
age  45,  as  indicated  by  such  table — then  the  ratio  of  actual  to  ex- 
pected deaths  for  all  ages  combined  might  be  affected  by  the  rela- 
tive preponderance  of  business  at  the  older  and  younger  ages  in  the 
two  companies. 

Table  B  indicates  what  the  results  were  in  the  Connecticut 
Mutual  as  compared  with  what  they  would  have  been  in  the  Con- 
necticut Mutual  had  the  Connecticut  Mutual  experienced  Mutual 
Benefit  mo^talit5^  To  test  IMr.  Papps'  suggestion  we  computed 
what  the  results  would  have  been  in  the  Mutual  Benefit  had  the 
Mutual  Benefit  experienced  Connecticut  Mutual  mortality,  age  by 
age,  and  found  that  the  aggregate,  both  by  policies  and  by  amounts, 
in  the  Mutual  Benefit  would  have  been  96.8  per  cent,  of  the  actual. 
This  indicates  that  a  different  distribution  of  the  exposed  to  risk 
at  the  different  ages  would  not  have  affected  the  result  materially. 

Mr.  Papps  has  pointed  out  the  very  considerable  difference  in  the 
distribution  in  the  two  companies  of  the  exposed  at  the  various 
ages.  In  the  situation  resulting  in  this  widely  different  distribu- 
tion I  believe  we  find  what  in  all  probability  is  at  least  one  explana- 
tion of  the  difference  in  mortality. 

In  the  two  years  following  the  Civil  War  the  Connecticut  Mutual 
issued  more  insurance  than  in  any  year  since,  with  the  exception  of 
last  year.  The  Connecticut  Mutual  from  about  1880  to  1900  did 
not  have  the  gradually  increasing  volume  of  new  business  that  the 
majority  of  the  other  companies  had,  but  a  much  more  nearly  level 
amount;  and  through  that  whole  period  of  twenty  years  its  volume 
of  new  business  was  not  far  from  its  minimum.  The  reasons  for 
all  these  lean  years  are  historical  and  have  nothing  to  do  with  the 
present  discussion.    It  is  the  fact  only  that  we  are  concerned  with. 

Of  the  large  volume  of  new  business  written  by  the  Connecticut 
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Mutual  in  the  decade  from  18G3  to  1872  the  part  that  enters  into 
the  American  Men  Experience  must  have  been  taken  mostly  at  the 
younger  ages.  Therefore,  in  case  of  the  Connecticut  Mutual,  we 
have  relatively  a  much  larger  proportion  of  the  exposed  to  risk  at 
the  old  ages  originating  from  policies  taken  at  younger  ages,  and 
the  average  duration  of  the  data  at  the  older  ages  probably  greater 
than  in  the  case  of  any  of  the  other  companies.  It  was  found  in 
the  British  Offices  Experience  of  1893,  from  which  I  quote,  that 
"the  age  at  entry  in  certain  cases  materiall}^  affects  the  mortality 
throughout  the  whole  of  life.  For  example,  lives  entering  between 
20  and  24  and  in  still  more  marked  manner  those  entering  between 
25  and  29  show  better  rates  of  mortality  at  all  ages  passed  through 
than  the  average."  Mr.  Linton  also  reached  the  conclusion,  from 
a  Provident  Life  investigation,  that  on  life  policies  those  taken  at 
the  younger  ages  show  a  greater  vitality  than  those  taken  at  middle 
life.  Assume  Mr.  Linton's  conclusion  to  be  correct,  and  we  can 
explain  one  cause  at  least  for  the  Connecticut  Mutual's  favorable 
mortality  at  older  ages. 

Another  cause  may  lie  in  the  fact  that  this  relatively  large  vol- 
ume of  business  taken  in  the  decade  from  1862  to  1872  came,  prac- 
tically none  of  it,  from  the  Southern  states  of  the  Union. 

Mr.  Papps  has  noted  that  for  age-group  36-65  the  Connecticut 
Mutual  mortality  was  higher  than  the  Mutual  Benefit.  This  of 
course  is  due  to  the  surprisingly  high  mortality  in  the  Connecticut 
Mutual  for  age-group  61-65.  There  is  a  similar  high  mortality  for 
age-group  76-80.  It  is  an  interesting  fact  that  the  Mutual  Benefit 
has  a  similar  characteristic  for  one  age-group  later  in  each  case, 
namely  for  age-group  66-70  and  81-85.  This  curious  character- 
istic may  be  more  than  accidental. 

I  am  glad  that  Mr.  Papps  has  given  the  figures  for  the  Mutual 
Benefit  assuming  that  100  per  cent,  of  the  issues  from  1900  to 
1904  had  been  taken  instead  of  only  7  per  cent.  In  view  of  the 
ver}''  marked  superiority  of  select  mortality  on  policies  issued  in 
recent  years  over  that  on  policies  issued  even  so  recently  as  20  or 
30  years  ago  (evidenced  in  studies  made  in  recent  years)  the 
reason  for  the  better  ultimate  mortality  arising  from  the  issues  of 
1900  to  1904  might  well  be  laid  to  more  scientific  medical  selection ; 
but  that  in  turn  rests  on  an  assumption  that  the  effect  of  such, 
selection  continues  after  tlie  tenth  year, — since  the  exposures  fell 
in  the  years  1911-1915  some  of  this  improvement  may  be  due  to 
improvement  in  mortality  in  the  population  in  general.  It  would 
seem  to  be  a  fair  conclusion  that  had  the  Committee  used  different 
ratios  on  business  issued  after  1900,  taking  a  larger  proportion  of 
such  business  in  case  of  the  larger  companies,  the  resulting  mor- 
tality table  would  have  indicated  an  even  lighter  ultimate  mortality 
at  the  younger  ages  and  practically  no  change  in  the  older  ages. 

So  much  for  the  more  practical  part  of  the  paper. 

The  writer  has  been  not  a  little  puzzled  at  the  apparent  incon- 
sistencies, resulting  from  different  investigations,  with  respect  to: 
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(1)  the  shape  of  an  ultimate  mortality  curve,  and 

(2)  the  incidence  of  mortality  saving  due  to  fresh  medical  se- 
lection ; 

and  it  was  in  an  attempt  to  find  out  what  the  true  conditions  are 
that  the  latter  part  of  the  paper  was  written. 

When  two  such  modem  ultimate  tables,  for  example,  as  the 
M.-A.^*>  and  the  AM^*^^  tables,  differ  as  much  as  they  do,  we  ought 
not,  I  think,  merely  to  accept  the  differences  as  marks  of  the  indi- 
viduality of  the  respective  curves,  but,  if  we  are  to  make  intelligent 
use  of  the  respective  mortality  tables,  we  must  be  reasonably  sure 
that  we  know  the  reasons  for  such  individual  characteristics. 

Again  in  connection  with  many  problems  it  becomes  important 
to  understand  the  relation  of  the  select  rate  to  the  ultimate  table. 
When,  for  'Sample,  we  are  working  on  a  dividend  formula  and  are 
offsetting  certain  initial  expenses  against  mortality  saving,  due  to 
fresh  medical  selection,  as  is  customarily  done,  or  when  we  are 
making  underwriting  rules  in  connection  with  the  acceptance  of 
business  at  the  different  ages,  we  want  to  be  able  to  gauge  properly 
the  amount  of  such  saving  for  different  ages  at  issue.  We  have, 
most  of  us,  I  venture  to  say,  held  the  opinion  that  the  effect  of  fresh 
medical  selection  was  greater  at  younger  than  the  older  ages,  and 
were  surprised  that  the  new  American  Men  Investigation  did  not 
seem  to  bear  us  out ;  and  our  preconceived  opinion  was  also  that  the 
effect  of  fresh  medical  selection  would  not  disappear  so  speedily  as 
Medico-Actuarial  figures  indicated.  At  first  sight  it  would  appear 
that  such  opinion  must  be  radically  changed  in  the  light  of  the  new 
studies.  If,  however,  the  explanation  given  in  the  paper  under  dis- 
cussion is  correct  it  seems  to  me  rather  that  the  new  figures  cor- 
roborate opinion  previously  held  on  this  subject. 

Since  Mr.  Craig,  in  his  review,  appears  to  discard  the  theory  of  a 
long-lasting  effect  of  medical  selection — upon  which  theory  the  in- 
consistencies above  referred  to  are  conveniently  explained  away — 
and  supports  his  position  with  figures,  it  would  not  leave  this  dis- 
cussion in  a  very  satisfactory  state,  from  the  point  of  view  of  the 
writer  of  the  paper,  to  close  it  without  examining  closely  Mr. 
Craig's  figures  and  conclusions. 

Mr.  Craig  has  presented  us  with  a  very  original  method  of  com- 
bining figures  from  the  American  Men  Investigation,  in  order  to 
test  whether  that  investigation  indicates  a  long-lasting  effect  of 
medical  selection.  For  the  sake  of  argument,  let  us  accept  his 
statement  that  "any  improvement  in  the  health  in  general  would 
affect  the  mortality  of  the  different  policy  5'ears  to  the  same  extent " 
— although  it  seems  to  me  that,  assuming  such  improvement,  there 
would  be  a  tendency  for  the  rate  to  be  high  for  the  first  five  years 
and  also  for  durations  6-10  years  because  of  a  relatively  large 
volume  of  business  issued  from  1890-1900.  Let  us  accept  also  his 
statement  that  his  method  "  should  give  a  rough  idea  of  the  effect 
of  selection,"  which  appears  to  the  writer  to  be  true.    I  cannot, 
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however,  on  the  evidence  of  his  own  figures,  accept  his  conclusion 
that  "from  these  results  it  doesn't  seem  as  if  it  makes  an  appre- 
ciable difference  as  to  the  durations  of  policies  in  an  ultimate  table 
where  the  first  five  years'  experience  is  excluded." 

The  following  facts  with  respect  to  the  trend  of  Mr.  Craig's 
figures  by  groups  of  attained  ages  and  durations  will  possibly  help 
us  in  reaching  conclusions  from  the  figures:  (1)  for  duration  6-10 
years  the  rate  is  greater  than  for  durations  11-15  years  for  six  out 
of  the  seven  attained  age-groups;  (2)  for  durations  11-15  years 
the  rate  is  less  than  for  durations  16-20  for  six  out  of  eight  at- 
tained age-groups;  (3)  for  durations  16-20  years  the  rate  is  less 
than  for  durations  21-25  for  four  out  of  seven  attained  age-groups; 
(4)  for  attained  age-group  45-69  in  case  of  durations  6-10  years 
the  rate  is  greater  than  that  in  case  of  durations  11-15  years,  and 
for  each  succeeding  duration  group  the  rate  is  greater  than  for  the 
one  next  preceding. 

Mr.  Craig's  figures  as  we  would  expect  from  the  figures  on  pages 
27  and  28  of  the  American-Canadian  Mortality  Investigation  indi- 
cate that,  because  of  the  rate  for  durations  6-10  years  being  as 
high  as  the  rate  at  the  same  attained  ages  for  all  greater  durations 
combined,  we  do  not  much  alter  the  shape  of  an  ultimate  curve  by 
eliminating  ten  years  rather  than  five.  His  figures,  however,  would 
corroborate  the  assertion  that  there  is  a  secondary  effect  of  medical 
selection  that  lasts  a  good  deal  longer  than  ten  years. 

One  more  point  from  Mr.  Craig's  discussion:  Discarding  the 
theory  that  there  is  a  long-lasting  effect  of  medical  selection  he 
gives  three  reasons  for  the  ratios  of  the  AM^^^  qx  as  compared  with 
the  M.-A.^'*^  qx  at  various  ages : 

1.  "One  table  is  based  on  amounts,  the  other  on  policies;  this 
would  tend  to  make  the  ratio  over  100  per  cent." 

Admitted :  but  it  does  not  explain  the  high  ratio  for  attained  ages 
50,  55  and  60,  decreasing  rapidly  thereafter;  nor  does  it  wholly 
explain  the  rapid  increase  before  age  50. 

2.  "  One  table  is  based  on  experience  during  the  years  1885- 
1908,  the  other  on  the  experience  of  years  1900-1915,  and  if  there 
was  any  improvement  in  the  mortality  in  the  community  in  gen- 
eral this  would  tend  to  make  the  ratio  less  than  100  per  cent,  at 
the  ages  where  such  improvement  occurred." 

Admitted:  but  as  far  as  such  improvement  occurs  between  ages 
40-65  where  the  later  experience  has  a  higher  mortality  rate  than 
the  earlier  experience  this  not  only  does  not  explain  the  facts  but 
operates  in  the  opposite  direction. 

His  third  reason  seems  good  as  far  as  it  goes,  and  undoubtedly 
is  a  contributing  factor  between  ages  40-65,  but  it  seems  to  me  to 
go  only  a  very  small  way  toward  explaining  these  ratios  that  reach 
a  maximum  of  112  per  cent. ;  and  it  does  not  appear  to  explain  the 
decline  from  age  55  on,  but  would  rather  tend  to  arrest  any  decline 
due  to  other  causes. 
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PARALLEL  PROOFS   OF  EVERETT'S,   GAUSS's  AND  NEWTON's   CENTRAL- 
DIFFERENCE   INTERPOLATION   FORMULA} S.   A.    JOFFE. 

VOL.  XX,  PAGE  423. 
MR.  R.  HENDERSON: 

By  this  paper  Mr.  JofEe  has  added  another  considerable  item  to 
the  indebtedness  of  the  Society  to  him  for  his  investigations  on  the 
subject  of  interpolation  and  on  the  history  of  the  American  Expe- 
rience Table  of  Mortality. 

The  three  algebraic  expansions  which  he  brings  to  our  attention 
are  interesting  in  themselves  as  well  as  in  their  application  to  the 
theory  of  interpolation  and  students  will  find  a  study  of  the  paper 
not  only  interesting  but  valuable  in  the  light  which  it  throws  on 
the  relations  between  these  interpolation  formulas. 

My  own  efforts  at  reducing  to  a  common  basis  the  proofs  of  the 
different  central  difference  formulas  have  tended  towards  starting 
with  Newton's  general  interpolation  formula  which  ma}''  be  ex- 
pressed in  the  form 


Ux   =  Ua-\-   {X  -  a)A(„j)  H 1^^ A(a 


{x  -  a)(x  -  h)    2 

1 2  i^(abc) 


{x-  a)(x-  h){x  -h) 

~r  |o  i^iabcd)  "t"    ■  •  ■} 

where,  generally,!'^^^  _  )  represents  the  constant  nth  difference  at 
unit  intervals,  in  the  nth  degree  series  determined  by  the  (n  +  1) 
values  corresponding  to  the  subscript  letters.  If  then,  a,  h,  c,  d, 
etc.,  are  given  the  values  0,  1,  —  1,  2,  —  2,  etc.,  we  have  the  for- 
mula of  Gauss: 

.    X{X  -   1)      2  ,     ^{^^  -  1)  AS 

M,  =  Mo  +  x^Uo  +  ^-|2 —  A^w_i  +  -^— j^ — -  A'u_i 

_l ^4^_^  j^ A'u_2H 

,      ^            x{x  —  1)    .       ,   x{x^  —  1)  ., 
=  Mo  +  a;5Mi/2  H r^ 5'wo  -\ f^ h^Um 

a;(x^  -  l)(.r  -  2)  ,,  ^^(x^  -  i)(a,^  _  4) 

H U 5*Wo  +    [5 5*M,/2  +    •  •  • 
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Substituting  then  u^  —  Uq  for  Smj  and  reducing,  we  arrive  at  Ever- 
ett's formula;  substituting  (/*  +  i8)wo  for  mj  and  reducing  we  have 
jSTewton's  first  or  Stirling's  central  difference  formula;  and  substi- 
tuting (/i  —  P)t/j  for  Wo  except  in  the  first  term,  and  reducing 
we  have  I^ewton's  second  or  Bessel's  formula. 

In  the  foregoing  I  have  adhered  to  Dr.  Sheppard's  notation, 
partly  because  I  can  think  better  in  that  language  and  partly  be- 
cause it  was  convenient  to  use  ju.  as  a  separate  operator. 
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actuarial  notes — m.  albert  linton. 

vol.  xx^  page  430. 

(written  discussion.) 

mr.  a.  t.  maclean: 

Mr.  Linton's  Actuarial  Notes  do  not  ofEer  much  scope  for  discus- 
sion in  that  they  are  concrete  expressions  of  certain  fundamental 
relations.  The  first  note  dealing  with  the  analysis  of  the  Endow- 
ment premium  is  of  great  interest  because  it  illustrates  an  aspect 
of  the  Endowment  premium  not  often  thought  about  and  indeed, 
as  Mr.  Linton  has  stated  in  the  analysis,  it  does  not  appear  to  have 
ever  before  been  put  in  print.  The  idea  was  evidently,  however,  in 
the  mind  of  Mr.  Lidstone  when  he  gave  in  the  thirty-third  volume 
of  the  Journal  of  the  Institute  of  Actuaries  his  method  of  approxi- 
mately calculating  his  net  premiums  for  Endowment  insurance  on 
two  joint  lives.    He  states  as  follows : 

"  It  is  sometimes  useful  to  regard  the  benefit  from  another 
point  of  view,  and  so  to  subdivide  it  that  one  portion  may  be 
independent  of  mortality.  This  may  be  done  by  considering 
the  endowment  assurance  to  be  made  up  of  the  following 
benefits : 

"  (a)  A  sinking  fund  assurance  providing  for  payment 
of  the  full  sum  assured  at  the  expiration  of  the 
specified  term  irrespective  of  any  life  con- 
tingency; 
"  (&)  A  varying  temporary  assurance,  under  which  the 
sum  assured  in  any  one  year  is  equal  to  the 
difference  between  (1)  the  sum  assured  by  the 
endowment  assurrance  policy,  and  (2)  the  re- 
serve in  respect  to  the  sinking  fund  policy." 

This  particular  form  of  analysis  of  the  Endowment  policy  per- 
haps more  readily  shows  the  effect  of  giving  an  under-average  life 
an  endowment  policy.  It  avoids  the  difficulties  of  weighing  the 
mortality  under  the  pure  endowment  against  the  mortality  under 
the  term  and  perhaps  gives  a  better  idea  of  the  type  of  extra  mor- 
tality that  may  be  accepted  under  the  Endowment  plan. 

The  particular  advantage  of  this  method  of  analysis  of  the  En- 
dowment contract  is,  I  think,  in  its  use  in  dealing  with  a  common 
misconception  that  has  arisen  around  the  Endowment  policy  and  I 
have  found  that  a  table  showing  the  amount  of  the  savings  fund, 
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the  amount  of  the  term  insurance,  and  the  cost  of  the  term  insur- 
ance has  been  very  useful  in  satisfying  certain  misgivings  that 
have  arisen. 

As  the  members  of  the  Society  are  aware,  some  of  the  prevailing 
conceptions  as  to  Endowment  insurance  have  given  rise  to  a  hardy 
perennial  which  appears  in  the  Legislature  of  Massachusetts  and 
it  may  be  of  interest  to  some  of  the  members  to  see  a  copy  of  this 
particular  form  of  suggested  legislation.  The  author  of  the  bill 
has  never  succeeded  in  getting  the  legislation  very  far  along  but  it 
is  evident  to  me,  from  my  attendance  at  the  committee  meetings, 
that  the  point  of  view  of  this  individual  enlists  a  good  deal  of  s}'m- 
pathy  in  the  non-technical  mind. 

AN  ACT 

To  authorize  the  Separation  of  Investment  and  Life  Insurance. 

Be  it  enacted  by  the  Senate  and  House  of  Eepresntatives  in 

General  Court  assembled,  and  by  the  .authori^  of  the  same, 

as  follows: 

Section  1.  Any  life  insurance  company  doing  business  in 
this  commonwealth  may  issue  endowment  or  limited  payment 
life  policies  by  separating  the  investment  part  thereof  from 
the  life  insurance  part  thereof.  Any  applicant  for  an  endow- 
ment or  limited  payment  life  policy  shall  have  the  option  of 
taking  the  present  form  of  endowment  or  limited  pa3'ment  life 
policy  or  the  endowment  or  limited  payment  life  policy  which 
separates  the  investment  part  thereof  from  the  life  insurance 
part  thereof.  Any  such  company  may  issue  to  the  holder  of 
any  ordinary  life  policy,  either  at  the  time  of  issuance  of  such 
policy  or  at  any  anniversary  thereof,  ,a  contract  whereby  such 
company  shall  agree  at  the  expiration  of  any  fixed  period  which 
may  be  agreed  upon  to  endorse  such  policy  as  fully  paid  up, 
no  further  premiums  to  be  required ;  or  whereby  the  company 
shall  agree  that  at  the  expiration  of  such  period  such  policy 
shall  mature  as  an  endowment  policy  and  the  face  thereof  be 
paid  to  the  insured.  Such  additional  contract  shall  provide  for 
participation  by  the  insured  in  the  earnings  of  the  company 
and  for  the  payment  to  the  beneficiary  under  the  policy,  in 
case  of  the  death  of  the  insured  prior  to  the  expiration  of  such 
period,  in  addition  to  the  face  of  the  policy,  of  an  amount  at 
least  equal  to  the  sum  of  the  additional  net  premiums  paid  in 
under  the  contract, at  the  date  of  death,  with  interest  com- 
pounded at  three  per  cent.,  and  of  any  additional  contract 
earned  by  such  participation;  and  such  additional  contract 
shall  have  a  cash  surrender  value  on  any  anniversary  of  its 
issue  of  an  amount  at  least  equal  to  the  sum  of  the  net  pre- 
miums paid  thereon  prior  to  such  anniversary  with  interest 
compounded  at  three  per  cent.,  and  of  any  additional  amount 
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earned  by  such  participation  less  a  snrrender  charge  not  ex- 
ceeding two  and  one  half  dollars  for  each  thousand  insurance 
in  force. 

Section  2.     This  act  shall  take  effect  upon  its  passage. 

Mr.  Linton's  method  of  getting  a  weighted  average  is  an  inter- 
esting application  of  Hardy's  method  of  obtaining  moments  by 
summation,  which  method  is  described  in  Elderton's  "Frequency 
Curves  and  Correlation." 

The  simple  rule  for  application  is: 

(1)  Arrange  the  function  to  be  averaged  in  a  column, 
(3)   Sum  the  values  of  this  column  from  bottom  upward  form- 
ing a  second  column, 

( 3 )  Add  the  second  column  except  the  first  value, 

(4)  Divide  the  result  of  (3)  by  first  value  in  column  (2)  and 

add  to  initial  value  of  the  variable  to  get  the  weighted 
average. 
Assuming  the  simplest  possible  conditions,  this  can  be  shown 
very  clearly  for  students  as  follows: 


(1) 

Successive 
Values  of  x. 

(2) 

Successive 

Values  of  Ux. 

(3) 
(1)X(2). 

X 

x-f2 

.T-j-3 

Ux 

Ux+2 
Ux+3 

XUx       =  XUx 
(X  +  l)Ux+i  =a-Mx+i  +Wx+l 
(x-{-2)Ux+2  =  XUx+2  +2Wi+2 
{x-]-S)Ux^3  =XUx+Z  +3Ui+3 

x-\-n 

Ux+n 

{X  +  n)  W;H-n  =  XUx^n  +  flUx+n 

Total  =  a;2wx  +2^:^4.1 -f2M^2+ 
=  x2m,  -f  S2«^i. 

Average 

.       ,         ^XUx 

required  =  ^^^ 

X^Ux  4-  'S^Ux+i 
XUx 

_         2W 

The  only  columns  necessary  are 

Ua,  and  2mx. 

Adjustments  would  have  to  be  made  if  the  variable  changed  by 
differences  other  than  of  unity. 
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MR.  L.  M.  CATHLES: 

In  lifting  the  veil  a  little  further  from  the  mysteries  of  the  En- 
dowment insurance  policy,  Mr.  Linton  renders  a  service  not  only  to 
actuarial  students  but  to  some  insurance  men  who  have  got  into 
the  habit  of  adopting  the  line  of  least  resistance,  using  without 
much  thought  the  old  forms  and  shibboleths,  saying  always  two 
and  two  make  four  and  never  one  and  three  make  four.  Undoubt- 
edly to  the  lay  mind  an  explanation  involving  only  one  unknown 
quantity  instead  of  two — that  is  to  say  involving  only  one  insur- 
ance factor,  the  balance  of  the  contract  being  explained  as  a  bank- 
ing or  commercial  matter,  vdll  be  generally  more  easily  understood 
and  accepted. 

The  relations  between  the  different  forms  of  policies  shown  by 
Mr.  Linton's  method  of  analysis  are  also  interesting — ^the  method 
providing  as  it  does  a  sort  of  common  denominator  for  all  kinds  of 
insurance  with  any  guaranteed  cash  benefit  to  the  insured,  except 
perhaps  a  pure  endowment  and  even  this,  by  an  extension  of  Mr. 
Linton's  reasoning,  can  be  shown  up  as  one  of  the  component  parts 
of  the  sinking  fund;  the  other  part,  consisting  of  an  increasing 
Term  insurance  equal  in  amount  to  the  yearly  accumulations  of 
the  sinking  fund,  having  been  cancelled.  But  isn't  the  Pure  En- 
dowment just  as  good  a  common  denominator? 

It  seems  to  me,  too,  that  there  are  certain  practical  difficulties 
which  make  an  unrestricted  acceptance  of  Mr.  Linton's  definitions 
not  altogether  desirable. 

As  Mr.  Linton  points  out,  we  have  to  deal  with  negative  reserves 
in  the  case  of  Endowment  policies — the  actual  total  reserve  held  by 
the  company  being  less  throughout  the  term  of  the  policy  than  the 
sinking  fund  accumulations.  It  seems  to  me  that  it  will  be  just  as 
hard  to  explain  to  some  agents  why  the  entire  sinking  fund  cannot 
be  made  available  as  a  cash  surrender  value  as  it  is  to  explain  the 
apparent  forfeiture  of  the  Pure  Endowment  part  of  the  contract  in 
event  of  death — perhaps  even  legislative  committees  might  be  un- 
able ttf  understand  the  explanation  and  certainly  the  efforts  which 
have  been  made  from  time  to  time  to  separate  the  investment  and 
insurance  features  of  life  insurance  in  some  States  would  receive 
very  material  physical  and  moral  support.  Would  it  not  be  in  fact 
an  admission  that  life  insurance  companies  were  really  transacting 
a  banking  business  and  there  was  no  need  for  insurance  companies 
to  accumulate  the  enormous  resources  which  are  already  the  subject 
of  envious  consideration  in  financial  circles,  if  they  were  restricted 
to  a  purely  life  insurance  business  ? 

There  are  other  considerations  such  as  the  present  practice  of 
granting  extended  insurance  with  survivorship  benefits.  If  Mr. 
Linton's  construction  of  the  contract  were  carried  to  extremes,  it 
seems  to  me  that  when  a  policy  lapsed  a  good  case  could  be  made 
out  for  a  cash  payment  to  the  insured  of  the  excess  of  reserve  over 
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the  amount  needed  to  continue  the  policy  as  extended  insurance 
to  its  original  date  of  maturity,  an  increase  in  the  actual  risk  and  a 
bonus  upon  termination  that  I  should  not  think  would  be  generally 
accepted  as  desirable.  And  then  think  of  the  arguments  presented 
to  the  Assessment  companies :  "  The  '  Old  Line '  companies  give 
only  a  decreasing  term  insurance — we  give  full  protection;  they 
guarantee  you  only  3  per  cent,  or  3|  per  cent,  on  your  savings,  etc., 
etc."  Just  as  the  Fraternals  are  being  forced  into  adequate  rates 
and  more  permanent  forms  of  insurance,  would  not  the  "  Old  Line  " 
companies  get  a  push  back  to  term  insurance.  The  common  every- 
day practical  way,  of  course,  to  meet  the  objection  to  loss  in  event 
of  death  is  by  adding  a  premium  return  feature. 

Mr.  Linton's  method  of  obtaining  more  easily  a  weighted  aver- 
age, such  as  is  commonly  needed  in  ordinary  life  insurance  work,  is 
ingenious  and  very  simple,  at  least  where  the  intervals  are  uniform. 
An  advantage  which  Mr.  Linton  does  not  claim  is  that  there  would, 
I  think,  be  fewer  chances  of  error  in  the  calculations  by  compara- 
tively untrained  assistants.  An  interesting  application  of  the  use 
of  a  weighted  average,  at  least  amongst  smaller  companies  in  the 
West  and  South,  where  there  is  a  greater  supply  of  money  at  one 
period  of  the  year  than  at  another  on  account  of  crop  movements, 
is  in  the  ascertainment  of  the  correct  average  due  date  of  premiums. 

In  all  legal  reserve  calculations  it  is  assumed  that  policies  are 
issued  uniformly  throughout  the  year  and  that  on  the  average  there 
is  sis  months  unexpired  risk  on  each  policy  on  December  31.  This 
is  by  no  means  always  the  case,  in  fact,  in  my  part  of  the  country, 
companies  encourage  the  placing  of  initial  term  on  policies,  making 
the  due  date  of  premiums  come  at  a  time  when  the  insured  is  most 
likely  to  have  the  money  to  pay  the  premium — that  is  to  say  in  the 
late  fall,  when  the  money  for  the  cotton  crop  comes  in. 

The  resulting  actual  deficiency  in  the  legal  reserve  December 
31,  calculated  by  the  usual  arbitrary  legal  method,  is  sometimes 
quite  material. 

MR.  H.  N.   SHEPPARD: 

In  this  note  Mr.  Linton  gives  a  very  interesting  modification  of 
Elizur  Wright's  formula.  According  to  the  latter  in  the  case  of  a 
continuous  payment  policy,  the  savings  fund  premium  is  variable 
and  the  accumulations  during  any  period  are  equal  to  the  reserve. 
Mr.  Linton  confines  himself  to  the  consideration  of  a  continuous 
payment  endowment,  making  the  sinking  fund  a  constant  quantity 
over  the  whole  period,  but  of  course  the  same  principle  could  be 
applied  to  any  form  of  policy  for  a  shorter  period  than  its  duration. 
As  the  net  premium  for  any  contract  is  equal  each  year  to  the  sum 
of  Elizur  Wright's  savings  fund  premium  and  the  cost  of  insur- 
ance discounted  one  year,  by  turning  to  the  tables  of  cost  of  insur- 
ance we  can  choose  a  form  of  policy  for  a  specific  age  at  issue  in 
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which  for  a  short  period  at  least  Elizur  Wright's  and  Mr.  Linton's 
savings  fund  premiums  are  almost  identical.  Using  American  Ex- 
perience 3  per  cent.  Table,  age  at  issue  38,  the  level  savings  fund 
premium  for  the  first  ten  years  under  a  30-year  Endowment  Policy 
works  out  at  $19.94,  while  the  variable  premium  ranges  from 
$19.88  in  the  first  year,  increasing  to  $19.98  in  the  6th  year  and 
falling  again  to  $19.92  in  the  10th  year.  Both  these  sets  of  pre- 
miums accumulated  at  compound  interest  give  the  tabular  tenth 
year  reserve. 

The  differing  points  of  view  of  Mr.  Linton  and  Elizur  Wright 
are  well  illustrated  in  the  case  of  a  Limited  Payment  Endowment 
policy.  In  the  case  of  a  10-Payment  20-year  Endowment  policy 
issued  at  age  40  on  the  American  Experience  3  per  cent,  basis,  Mr. 
Linton's  sinking  fund  is  $63.02  for  10  years,  this  being  the  amount 
which  will  accumulate  at  the  end  of  20  years  to  $1,000.  Elizur 
Wright's  sinking  fund,  if  it  were  constant  instead  of  varying,  would 
be  $64.45,  this  being  the  amount  which  will  accumulate  to  the  re- 
serve at  the  end  of  10  years.  This  would,  however,  have  to  be  fol- 
lowed by  a  negative  sinking  fund  of  $1.92  as  the  reserve  does  not 
increase  at  3  per  cent,  from  the  end  of  the  10th  to  the  end  of  the 
20th  year.  The  difference  between  $64.45  and  $63.02,  namely 
$1.43,  accumulated  for  10  years  is  equal  to  the  amount  of  this 
negative  sinking  fund. 

I  have  always  been  impressed  by  the  remarkable  power  of  Elizur 
Wright's  self-insurance  theory  in  throwing  light  on  various  phases 
of  the  business  and  have  been  surprised  to  notice  that,  as  Mr.  Lin- 
ton has  pointed  out,  it  has  been  referred  to  so  rarely  in  recent  years. 

Students  are  so  accustomed  to  the  idea  of  reserves  calculated  from 
net  premiums  and  sums  insured  determined  beforehand  that  they 
may  be  interested  in  some  examples  of  the  reverse  process,  where 
reserves  are  determined  first  and  then  net  premiums  or  sums  in- 
sured are  calculated. 

First  Case.  Instead  of  level  net  premiums  with  terminal  re- 
serves for  a  particular  duration  varying  according  to  age  at 
issue,  we  can  have  varying  net  premiums  for  each  age  at  issue 
and  duration  with  the  same  terminal  reseerve  for  all  ages  at 
issue. 

To  illustrate,  take  the  10-year  Endowment,  American  Expe- 
rience 3  per  cent,  and  let  the  reserves  for  all  ages  be  those  for 
age  40  at  issue.  The  varying  savings  fund  premium  is  found 
by  subtracting  the  discounted  cost  of  insurance  for  age  40  at 
issue  from  the  net  premium  at  age  40.  To  this  add  the  one- 
year  term  insurance  premium  at  the  actual  attained  age  for 
the  amount  at  risk  and  we  get  the  varying  net  premium.  This 
works  out  for  age  20  at  issue  to  $88.08  in  the  first  year,  in- 
creasing to  $89.86  in  the  10th  year,  averaging  $88.64  as  com- 
pared with  $88.59  for  the  regular  level  premium. 
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We  could  therefore  (if  there  were  no  legal  restrictions) 
grant  the  Bame  cash  values  for  all  ages,  charge  a  level  pre- 
mium and  have  in  the  early  years  slightly  more  loading  at  the 
younger  ages  and  less  loading  at  the  older  ages  than  with  level 
net  premiums. 

Second  Case.  We  can  charge  the  tabular  level  net  premiums 
at  each  age  but  terminal  reserves  can  be  the  same  for  all  ages, 
sum  insured  varying  with  age  and  duration. 

Taking  as  before  reserves  on  the  10-year  Endowment  at  40, 
subtract  the  varying  savings  fund  premium  from  the  net  pre- 
mium at  age  20  and  find  the  amount  of  one-year  term  insur- 
ance that  the  balance  will  purchase  at  the  actual  attained  age. 
In  the  first  year  this  will  be  found  to  be  $982,  which  added  to 
$84,  the  accumulation  of  the  sinking  fund  premium,  yields  a 
sum  insured  during  the  first  year  of  $1,066.  This  decreases  to 
$843  in  the  tenth  year.  For  age  60  at  issue  it  increases  from 
$876  in  the  first  year  to  $1,215  in  the  tenth  year.  In  case  of 
maturity  $1,000  is  of  course  paid  in  all  cases. 

Third  Case.  We  can  have  the  same  net  premium  and  same 
reserves  for  all  ages,  sum  insured  varying  with  age  and  dura- 
tion. This  will  give  the  same  mean  reserves  as  well  as  the 
same  terminal  reserves  for  all  ages. 

Proceeding  in  the  same  manner,  if  the  insured  is  20  years 
old  and  is  charged  the  rate  for  40  years,  the  sum  insured  will 
be  found  to  decrease  from  $1,234  in  the  first  year  to  $1^062  in 
the  ninth,  and  of  course  $1,000  in  the  tenth  year.  The  level 
sum  insured  purchased  by  the  net  premium  paid  is  $1,014. 
This  is  the  problem  discussed  by  Mr.  Eichter  in  the  third  vol- 
ume of  the  Transactions  for  the  theoretically  correct  sum  in- 
sured to  be  paid  in  case  of  death  when  an  error  in  age  was 
made.  It  means  that  it  would  be  theoretically  possible  to  issue 
10-year  Endowment  policies  at  the  same  premium  for  all  ages 
and  it  would  not  be  necessary  to  know  the  age  of  the  insured 
except  in  case  of  death  or  surrender  for  paid-up  or  extended 
insurance.  Of  course,  our  mortality  statistics  would  suffer 
unless  the  true  age  were  stated  in  the  application  as  at  the 
present  time. 

Fourth  Case.  Finally,  we  can  begin  by  choosing  any  re- 
serves we  like,  subject  to  the  conditions  that  when  premiums 
cease  the  reserve  must  be  that  of  the  paid-up  policy  and  that 
reserves  should  increase  from  year  to  year  if  loans  are  to  be 
granted.  The  savings  fund  premiums  can  then  be  calculated 
from  the  reserves  chosen.  We  can  then  choose  the  one-year 
term  premium  and  the  simi  insured  for  each  in  any  way  we 
like,  subject  to  three  conditions : 
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1.  The  sum  insured  should  be  greater  than  the  reserve 

in  order  to  provide  proper  security  for  loans, 

2.  The  term  premium  must  be  that  for  the  sum  insured 

less  the  reserve, 

3.  The  sum  of  the  savings  fund  premium  and  the  one- 

year  term  premium  should  not  be  negative,  as  the 

company  could  not  make  good  a  claim  that  it  was 

receiving  a  loading  greater  than  the  gross  premium. 

In  case  it  is  not  clear  how  this  contingency  can  arise,  it  will 

be  found  that  if  we  take  the  tabular  reserves  for  the  first  eight 

years  on  a  10-year  Endowment  issued  at  age  40,  but  change 

the  ninth  year  terminal  reserve  arbitrarily  to  an  amount  less 

than  $787.30,  the  sum  of  the  savings  fund  premium  and  the 

one-year  term  insurance  will  be  negative. 

(author's  review  of  discussion.) 

mr.  m.  a.  linton  : 

Mr.  Sheppard  points  out  that  the  endowment  note  is  confined  to 
a  presentation  of  the  whole  term  contract  whereas,  of  course,  the 
same  explanation  applies  equally  well  to  the  single  and  other  lim- 
ited payment  forms.  He  also  shows  clearly  the  relationship  be- 
tween Elizur  Wright's  savings  bank  analysis  and  the  analysis  pre- 
sented in  the  note.  Although  differing  slightly  in  application,  the 
fundamental  thought  underlying  each  analysis  is  the  same,  in  that 
the  pure  endowment  conception,  with  its  implication  of  forfeiture 
is  replaced  by  the  satisfactory  and  easily  understood  savings  fund 
conception.  In  his  first  paragraph  Mr.  Sheppard  uses  a  particular 
savings  fund  premium  different  from  that  upon  which  emphasis 
was  placed  in  the  note.  He  considers  a  30-year  endowment  policy 
issued  at  age  38  and  singles  out  the  savings  fund  premium  of 
$19.94  which  is  the  yearly  sum  payable  for  ten  years  necessary  to 
accumulate  the  tenth  year  terminal  reserve.  In  the  note,  by  far  the 
major  emphasis  was  placed  upon  the  savings  fund  premium  which 
would  build  up  the  face  of  the  policy  at  the  time  of  maturity,  with- 
out regard  to  intermediate  tabular  reserves.  The  more  general 
analysis  involving  these  reserves  occupied  but  a  small  part  of  the 
note  and  was  presented  incidentally  on  page  433.  For  the  30-year 
endowment  the  yearly  savings  fund  premium,  sufficient  on  a  3  per 
cent,  basis  to  accumulate  $1,000  at  the  end  of  thirty  years,  is  $20.41 
and  this  is  the  premium  more  particularly  considered  in  the  note. 

Mr.  Sheppard  also  discusses  in  an  interesting  and  instructive 
manner  the  various  combinations  resulting  from  different  assump- 
tions as  to  net  premiums,  sums  insured  and  reserves.  These  con- 
siderations round  out  the  original  note  quite  satisfactorily  and  are 
valuable  for  the  student  to  have  as  a  background  for  his  thinking. 

Mr.  Maclean  calls  attention  to  Mr.  Lidstone's  reference  to  the 

18 
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sinking  fund-decreasing  insurance  analysis  of  the  endowment  pre- 
mium appearing  in  a  note  in  Volume  XXXIII  of  the  Journal  of 
the  Institute,  where  an  approximate  method  of  computing  the  pre- 
mium on  a  joint  life  endowment  policy  is  presented.  Mr.  Lidstone 
also  wrote  personally  calling  attention  to  the  same  note  in  the 
Jownal.  This  reference  was  overlooked  in  the  preparation  of  the 
endowment  note.  Mr.  Lidstone  does  not  present  the  actuarial 
analysis  itself  and  it  has  always  been  surprising  to  me  that  the  tech- 
nical demonstration  of  this  relationship,  which  has  been  known  to 
so  many  actuaries,  has  apparently  not  been  presented  for  the  benefit 
of  students. 

Mr.  Maclean's  presentation  of  the  Elwell  bill  is  an  interesting 
addition  to  the  note.  The  analytical  Tables  I  to  IV,  but  particu- 
larly Table  IV,  show  clearly  the  fallacy  underlying  the  Elwell  pro- 
posal. Table  IV  shows  that  the  endowment  premium  is  exactly 
adequate  to  pay  the  tabular  death  claims  and  matured  endow- 
ments, so  that  after  maturity  not  a  dollar  remains.  Anyone  may 
take  a  mortality  table,  a  rate  of  interest  and  the  corresponding  en- 
dowment premium,  and  demonstrate  for  himself  in  the  manner 
shown  in  Table  IV  that  the  fund  will  be  insolvent  when  the  ma- 
turity date  is  reached,  if  during  the  intervening  years  a  greater 
amount  than  the  face  of  the  policy  is  paid  upon  death,  or  a  greater 
amount  than  the  tabular  reserve  is  paid  upon  surrender.  If  addi- 
tional benefits  are  desired,  a  corresponding  addition  to  the  endow- 
ment premium  must  be  made.  It  would,  of  course,  be  no  answer  to 
assert  that  savings  in  mortality,  in  interest,  or  in  loadings,  would 
enable  larger  payments.  These  gains  would  obviously  form  the 
annual  dividend  paid  each  year  to  the  policyholders. 

Mr.  Cathles,  while  admitting  that  the  savings  fund  analysis,  in- 
volving only  the  one  unfamiliar  factor  of  insurance,  will  be  gen- 
erally more  easily  understood  and  accepted,  seems  to  prefer  the 
pure  endowment  analysis.  He  presents  as  one  reason  for  his  pref- 
erence that  the  savings  fund  analysis  would  involve  the  admission 
that  the  life  insurance  companies  were  transacting  a  banking  busi- 
ness. By  banking  business  I  take  it  Mr.  Cathles  means  the  invest- 
ing of  funds  accumulated  for  the  benefit  of  the  policyholders.  But 
does  not  the  pure  endowment  conception  involve  the  transaction  of 
this  kind  of  a  banking  business?  For  example,  at  age  35  the  net 
annual  American  3  per  cent  premium  for  the  20-year  pure  endow- 
ment is  $31.06  whereas  the  3  per  cent.  20-year  saving  fund  pre- 
mium is  $36.13.  The  situation  may  be  obscured  by  the  technical 
term  "nure  endowment,"  but  certainly  each  analysis  involves  the 
accumulation  of  considerable  sums  for  the  policyholders'  benefit, 
with  the  pure  endowment  laboring  under  the  handicap  of  the  un- 
popular forfeiture  element.  Apart,  however,  from  technical  ex- 
planations is  it  not  alreadv  well  known  that  the  level  premiums  on 
the  permanent  forms  of  insurance  are  considerably  in  excess  of  the 
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current  insurance  cost  and  that  the  companies  are  accumulating  the 
excess  for  the  benefits  of  the  policyholder.  And  does  not  the  pos- 
session by  the  old  line  companies  of  from  six  to  seven  billions  of 
assets  indicate  clearly  that  they  are  rather  deeply  engaged  in  the 
business  of  investing  funds?  That  such  is  the  case  we  all  admit, 
and  for  one  I  prefer  to  meet  the  situation  out  in  the  open  rather 
than  from  behind  a  pure  endowment  smoke  screen. 

The  object  of  presenting  the  sinking  fund-decreasing  insurance 
explanation  was  to  combine  into  one  presentation  that  set  of  con- 
cepts which  comes  closest  to  explaining  the  modern  endowment 
policy;  which  shows  clearly  the  relation  between  the  life  and  en- 
dowment contracts;  and  which  sets  at  rest  the  mischievous  for- 
feiture fallacy  sired  by  the  pure  endowment  conception.  Mr. 
Cathles  suggests  that  there  may  be  difficulty  in  satisfying  the  non- 
technical individual  in  cases  where  the  entire  sinking  fund  can  not 
be  made  available  as  a  cash  surrender  value.  Again  I  cannot  see 
the  force  of  this  objection,  since  it  should  be  possible  to  make  clear 
to  any  thinking  person  that  the  granting  of  a  decreasing  insurance 
for  a  level  premium  may  involve  the  granting  of  a  loan  during  the 
early  years  to  cover  the  actual  cost  when  the  cost  of  the  insurance 
protection  is  much  in  excess  of  the  level  premium.  If  such  a  loan 
be  granted  and  premium  payments  be  discontinued,  it  is  obvious 
that  the  amount  advanced  must  be  repaid  out  of  the  equity  standing 
to  the  credit  of  the  policyholder  and  I  believe  the  justice  of  this 
situation  will  appeal  to  the  average  man. 

As  for  the  assessment  aspect  of  the  situation,  have  we  not  had  it 
for  years  in  the  slogan :  "  Keep  3'our  reserve  in  your  own  pocket "  ? 
And  have  we  not  seen  the  assessment  organizations  one  by  one, 
come  over  to  a  legal  reserve  basis  with  its  sinking  fund  implica- 
tions ?  As  for  the  3  per  cent,  or  3^  per  cent,  guarantee,  the  annual 
dividend  formulte  of  participating  old  line  companies  involve  in- 
terest factors  ranging  up  to  5  per  cent. 

Mr.  Cathles  refers  to  the  relation  between  the  savings  fund  anal- 
ysis and  the  extended  insurance-pure  endowment  non-forfeiture 
provision  of  the  endowment  policy.  In  the  first  place,  of  course,  no 
attempt  has  been  made  in  presenting  the  savings  fund  analysis  to 
suggest  that  the  pure  endowment  conception  may  never  be  valid  for 
other  purposes.  When  a  policyholder  ceases  to  pay  premiums  and 
his  reserve  is  applied  to  purchase  extended  insurance,  there  is  al- 
ready sufficient  opportunity  for  adverse  selection  against  the  com- 
pany without  handing  out  in  cash  the  amount  left  over  after  the 
insurance  has  been  extended  for  the  full  amount  to  the  maturity 
date.  In  this  I  agree  with  Mr.  Cathles.  As  a  matter  of  practice, 
the  uniform  application  of  the  excess  to  purchase  pure  endowment 
insurance  is  about  the  only  way,  in  the  absence  of  an  examination, 
of  keeping  the  adverse  selection  down  to  a  minimum.  The  situa- 
tion presented  by  this  contingency  is  quite  different  from  that  ex- 
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isting  when  a  company  exercises  selection  of  those  who  apply  for 
insurance  providing  for  the  payment  of  a  given  sum  on  a  fixed 
future  date  or  sooner  if  death  shall  intervene.  Incidentally  in  this 
connection  it  may  be  recalled  that  Mr.  Maclean  makes  the  point 
that  the  savings  fund  analysis  of  the  endowment  premium  shows 
clearly  the  character  of  the  mortality  risk  involved  in  limiting 
underaverage  lives  to  the  endowment  plan. 

Most  of  the  discussion  presented  has  been  devoted  to  the  endow- 
ment note,  and  the  brief  remarks  regarding  the  second  note  by 
Messrs.  Maclean  and  Cathles  call  for  no  comment.  In  conclusion 
I  desire  to  extend  my  appreciation  to  the  authors  of  these  three  dis- 
cussions for  the  interesting  contributions  they  have  made. 


f 
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Annual  Report  of  Treasurer  of  the  Actuarial 

Society  of  America  for  Year  Ending 

April  30,  1920. 

•Balance,  May  1,  1919 $2,862.29 

Income,  Mat  1,  1919,  to  April  30,  1920: 

Annual  Dues  $1,921.70 

Examination  Fees   1,205.00 

Advertisements    762,50 

Sale  of  Publications: 

Transactions $463.00 

Index  to  Transactions 18.00 

Medico-Actuarial  Eeports 841.22 

Actuarial  Studies  307.70 

Specialized  Mort.  Inv.  Eeports 6,00 

Standard  Mortality  Eatios 15.50         $1,651.42 

Interest  and  Dividends 715.64 

Donation  to  Library   100,00       $6,356.26 

~~  $9,218.55 


Disbursements,  May  1,  1919,  to  Apeil  30,  1920: 
Printing,  Bindings  Postage,  etc.: 

General $    814.25 

Transactions   1,477.75 

Eeprints   193.97 

Annual  Pamphlet 113.14 

Educational  Committee  Work 217.72 

Actuarial  Studies 1,313.74 

Medico- Actuarial  Eeports    345.29       $4,475,86 

Examinations 349.26 

Meetings,  Eeporting,  Dinner,  etc 406,10 

Library   162,19 

Eent  and  Telephone 926.00 

Storage   202.75 

Salary   1,150,00 

Insurance   75,02 

Exchange   7,95 

•Balance,  April  SO,  1920  1,463.42 

$9,218:55 

*  Exclusive  of  investments  listed  on  page  278. 
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Investments. 
(No  change  made  during  year  ending  April  30,  1920.) 

Year  of       Par  Book 

Maturity.  Value.  Value. 

Atchison,  Topeka  and  Santa  Fe  B.E.,  General  4 'a  of  1995.  $2,000  $  1,977.50 

Baltimore  and  Ohio  R.E.,  First  Mtge.  Gold  4 'a    of  1948.     2,000  1,987.50 

Union  Pacific  E.E.,  1st  Mtge.  &  Land  Grant  4 's  of  1947.     1,000  1,013.75 

Long  Island  R.E.,  General  Mortgage  Gold  4's    of  1948.     2,000  1,950.00 

Southern  Pacific  E.E.,  First  Eefunding  Gold  4 's  of  1955.     1,000  960.00 

N.  Y.  Connecting  E.E.,  Ist  Mtge.  Gold  4*  's,  Ser.  A,  1953.     3,000  2,913.75 

IJ.  S.  Liberty  Loan,  4i  's                                      1933-1938.     4,000  3,787.40 

Dominion  of  Canada,  War  Loan  5 'a                          1937.     1,000  946.88 

Total  .$16,000  $15,536^8 

(Average  Eate  of  Interest — 4.43%). 

D.  G.  Alsop, 
April  30, 1920.  Treasurer. 

I  hereby  certify  that  I  have  examined  this  statement  and  find  it  to  be 
correct.    I  also  find  that  the  securities  are  held  as  stated. 

F.  H.  Johnston, 
May  20, 1920.  Auditor. 
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Keports. 

Eeport  OF  Chairman  of  Insurance  Advisory  Committee  of 
Young  Men's  Christian  Association. 

May  17,  1920. 
To  the  President  and  Council 

OF  the  Actuarial  Society  of  Aiierica. 

Dear  Sirs:  In  June,  1918,  the  Actuarial  Society  of  America  was 
requested  by  the  Y.  M.  C.  A.  to  appoint  a  comimttee  to  advise  with 
the  officers  of  the  Y.  M.  C.  A.  organization  regarding  life  and  acci- 
dent insurance  of  its  overseas  employes — generally  known  as  Sec- 
retaries. 

On  October  9,  1918,  I  reported  the  work  done  by  the  Committee 
and  gave  details  of  the  very  favorable  plans  for  life  and  accident 
insurance  arranged  for  by  the  Committee  and  adopted  by  the  Y.  M. 
C.  A.  These  plans  were  modeled  on  those  adopted  by  the  American 
Eed  Cross  for  its  foreign  workers.  It  will  be  convenient  to  re- 
capitulate briefly  the  main  features  of  these  plans. 

(A)  Life  Insurance. 

Life  insurance  of  $3,500  was  provided  for  by  a  group  policy  with 
the  Equitable  Life  Assurance  Society  covering  every  Y.  M.  C.  A. 
Secretary  proceeding  overseas  on  and  after  September  9,  1918;  this 
group  policy  did  not  cover  those  already  out  of  the  United  States, 
but  the  Y.  M.  C.  A.  had  previously  paid  the  extra  premiums  on 
insurance  taken  out  by  the  Secretaries  who  had  already  gone 
abroad,  no  matter  in  what  company  taken  out.  The  policy  was  a 
5- Year  Term  policy  and  was  to  cease  one  year  after  the  end  of  the 
war  if  the  war  ended  before  September  9,  1923.  The  policy  pro- 
vided for  a  waiver  of  premium,  and  it  also  provided  for  payment 
of  the  full  sum  insured  two  years  after  the  date  of  disability.  As 
the  health  and  accident  policy  hereinafter  set  forth  provided  for 
an  income  for  these  two  years,  the  two  contracts  were  to  this  extent 
complementary. 

A  single  extra  premium  of  $25  per  thousand  covered  the  war 
extra  premium,  and  the  charge  for  disability  benefits;  in  addition. 
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a  charge  of  80  cents  per  $1,000  was  included  to  cover  the  Federal 
War  Tax,  The  term  rates  were  on  the  net  American  3^  per  cent, 
basis  loaded  10  per  cent. 

The  extra  premium  of  $25  per  thousand  was  waived  on  premiums 
subsequent  to  May  31,  1919,  and  the  Federal  Tax  charge  was 
waived  on  all  lives  on  which  the  effecti^*e  date  was  on  or  after  April 
1,  1919. 

This  insurance  was  underwritten  in  various  proportions  by  ten 
other  companies. 

(B)  Accident  and  Health  Insurance. 

Accident  and  health  insurance  was  provided  for  by  a  group  in- 
surance policy  with  the  Travelers  Insurance  Company  covering, 
from  August  12,  1918,  all  Secretaries  proceeding  overseas  as  well 
as  all  Secretaries  already  overseas.  In  this  respect  it  differed  from 
the  Group  Life  policy. 

The  benefits  insured  by  the  Travelers'  policy  were,  first,  a  weekly 
allowance  of  $20  during  disablement  from  sickness  or  accident, 
payable  for  100  weeks  in  all,  commencing  four  weeks  after  disable- 
ment; during  such  four  weeks  any  invalided  Secretary  was  looked 
after  by  the  United  States  Army  Hospital,  The  second  benefit 
under  this  policy  was  a  payment  of  $500  in  the  event  of  the  loss  of 
a  foot,  a  hand,  or  an  eye,  etc. 

The  rate  of  premium  was  $17.85  per  annum  per  person. 

The  Accident  and  Health  policy  was  not  limited  to  five  years 
but  was  renewable  annually  during  the  existence  of  the  war. 

The  entire  premium  for  both  Life  and  Accident  insurance  was 
paid  by  the  Y.  M.  C.  A. 

Copies  of  the  Equitable's  and  of  the  Travelers'  policies  are  at- 
tached hereto  together  with  copies  of  the  individual  certificates  of 
insurance  issued  to  each  Secretary  by  each  of  the  two  companies. 
(See  Appendices  A(l),  A(2)(  B(l)  and  B(2)). 

In  the  case  of  both  policies  it  is  provided  that  any  excess  of  pre- 
miums received  over  claims  and  expenses  is  to  be  refunded,  so  that 
the  insurance  is  furnished  on  a  net  cost  basis  with  a  guaranteed 
minimum  cost  to  the  Y.  M.  C.  A. 

After  the  armistice  on  November  11,  1918,  the  question  of  the 
continued  necessity  for  an  extra  premium  was  raised.  In  the  case 
of  the  Life  policy,  the  extra  premium  was  continued  until  May  31, 
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1919,  partly  for  the  reason  that  the  extra  hazard  was  not  imme- 
diately eliminated,  partly  because  the  extra  premium  included  the 
charge  for  disability  benefits  and  partly  because  in  the  final  adjust- 
ment all  excess  premiums  would  be  refunded.  In  the  case  of  the 
Accident  and  Health  policy,  the  premium  was  reduced  by  $4.85  to 
$13,  and  that  rate  was  the  basis  of  all  premium  payments  after 
December,  1918. 

The  policies  covered  Secretaries  sent  out  both  by  the  Interna- 
tional Committee  of  the  Y.  M.  C.  A.  and  those  sent  abroad  by  the 
National  War  Work  Council  of  the  Y.  M.  C.  A.'s  of  the  United 
States.  In  December,  1918,  the  group  coverage  under  both  con- 
tracts was  extended  to  include  Secretaries  going  to  Cuba,  Mexico, 
Porto  Eico,  The  Canal  Zone,  Philippine  Islands,  Bermuda,  West 
Indies,  Hawaii  and  Guam,  at  the  same  rates  of  premium. 

The  arrangements  made  by  the  Committee  have  worked  exceed- 
ingly well  and  have  appeared  to  give  satisfaction  to  the  officials  and 
personnel  of  the  Y.  M.  C.  A. 

Although  both  group  policies  are  still  in  force,  the  work  of  the 
Committee  may  now  be  considered  to  be  completed,  and  this  final 
report  is  submitted  to  give  some  information  as  to  the  experience 
under  the  group  policies,  as  such  information  will  doubtless  be  of 
considerable  interest  to  various  members  of  the  Actuarial  Society. 
I  have  obtained  from  the  Equitable  and  the  Travelers  and  from  the 
Y.  M.  C.  A.  information  which  is  summarized  in  the  following 
paragraphs : 

(C)  Results  under  Life  Insurance  Contract. 

The  total  number  of  certificates  issued  up  to  February,  1920,  was 
5,949,  representing  total  insurance  of  $20,821,500.  The  amounts 
of  insurance  in  force  at  the  various  dates  were  as  follows : 

Date.  Number  of  Llvae.     Amount  of  Insurance. 

Dec.  31,  1918    2,329  $  8,151,500 

Jan.  31,  1919  3,281  11,483,500 

Mar.  31,  1919  4,197  14,689,500 

Apr.  30,  1919  4,953  17,335,500 

May  31,  1919  5,568  19,488,000 

July  31,  1919  5,572  19,502,000 

Sept.  30,  1919  5,231  18,308,500 

Nov.  30,  1919  3,303  11,560,500 

Dee.  31,  1919  1,078  3,773,000 

Feb.  29,  1920  858  3,003,000 
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It  will  be  seen  that  5,091  (5,949  —  858)  of  the  5,949  certificates 
issued  have  terminated — 37  of  them  by  death,  176  by  conversion, 
and  the  balance  by  expiry,  the  bulk  of  the  policies  expiring  in  No- 
vember and  December,  1919,  at  the  end  of  the  first  policy  year. 
Exclusive  of  the  Federal  Tax,  the  total  amount  of  premiums  paid 
was  $292,895.44  ordinary  premiums,  and  $435,925  war  extra  and 
disability  premiums,  or  $728,820.44  in  all.  The  death  claims 
amounted  to  $126,129.08,  the  odd  amount  ($129.08)  being  the  pre- 
miums returned  in  the  event  of  one  suicide  case.  In  one  known 
case  $3,500  wiU  be  payable  two  years  after  the  date  of  disablement. 

The  contract,  of  course,  has  not  run  out  yet,  but  it  would  appear 
that  there  will  be  a  considerable  refund  due  to  the  Y.  M.  C.  A. 
when  the  contract  is  terminated. 

Of  the  37  deaths,  19  were  males  and  18  females.  Somewhere 
about  one  fifth  of  the  total  number  of  Secretaries  were  females. 

As  would  be  expected  from  the  period  covered,  the  principal 
cause  of  death  was  influenza,  including  pneumonia  and  similar  ail- 
ments. There  were  no  so-called  "battle  deaths"  although,  as  will 
be  seen  in  referring  to  the  Accident  and  Health  policy's  experience 
hereafter,  a  good  many  of  the  claims  under  this  latter  contract  were 
due  to  wounds,  shell  shock  and  gas  poisoning. 

The  table  below  shows  the  distribution  of  deaths  by  causes : 

Cause  of  Deatb.  Number  Cause  of  Death.  Number. 

Pneumonia    18  Acute  Appendieitia 1 

Heart  Disease 3  Accident    2 

Angina  Pectoris 1  Typhoid  Fever 2 

Cardiac  Syncope   1  Suicide    1 

Cerebral  Hemorrhage   ...     2  Intestinal  Obstructioii    . .     1 

Spinal  Meningitis   2  Nephritis 1 

Scarlet  Fever 1  Cause  not  given 1 

Total    37 

No  deaths  were  reported  as  from  tuberculosis  although  under  the 
Accident  and  Health  policy  about  $30,000  has  been  paid  because  of 
this  cause  of  disablement. 

As  regards  age  distribution,  18  of  those  dying  were  under  age  40, 
and  19  over  that  age,  the  youngest  being  25  and  the  oldest  61'. 
Half  of  those  dying  had  other  insurance  on  their  lives  as  well  as 
the  group  insurance. 
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(Z>)  Results  under  Accident  and  Health  Insurance  Contract. 
Approximately  11,000  employees  of  the  Y.  M.  C.  A.  have  been 
covered  under  the  Accident  and  Health  contract.     The  following 
table  shows  the  number  of  claims  due  to  accident  and  the  number 
due  to  sickness  and  the  amount  paid  in  each  case : 

Claims  to  April,  1920. 


Finally  Settled. 

Outstanding. 

Total. 

Number. 

Amount. 

Number.      Amount. 

Number. 

Amount. 

Accident 
Sickness .... 

Total 

115 
325 

440 

$  41,003.86 
122,844.87 

$163,848.73 

14 
65 

79 

$  4,500 
38,345 

$42,845 

129 
390 

519 

$  45,503.86 
161,189.87 

$206,693.73 

The  division  between  "Finally  Settled"  and  "Outstanding" 
means  that  the  former  designation  covers  those  where  there  are  no 
further  payments  under  the  contract,  whereas  the  designation  "  Out- 
standing "  covers  cases  where  the  benefits  are  still  being  paid.  The 
total  amount  of  premiums  received  having  been  $201,328,  it  would 
appear  that  there  is  a  loss  to  the  Travelers  under  their  contract. 

Some  details  of  the  440  cases  of  Accident  and  Health  claims 
which  have  been  finally  settled  will  be  given  in  the  following  tables : 


Accn)ENT  Claims. 


Nature  of  Injury. 


Number  of 
Cases. 


Average  Weeks 
Paid.* 


Amount  Paid. 


Bullet  and  Shrapnel  Wounds 

Gas  Poisoning 

SheU  Shock 


Total  "Battle  Casualties" 

Auto.  Accidents 

Miscellaneous 


Total 


18 

19 

3 

40 
36 
39 

115 


15.8 
26.4 
26.6 

21.6 
15.1 
16.0 

17.7 


$  6,169.72 1 
9,957.15 
1,594.29 

17,721.16 
10,819.93 
12,462.77 

$41,003.86 


*  t  See  notes  following  table  on  page  284. 

It  is  interesting  to  note  that  40  out  of  the  115  accident  claims 
were  what  might  be  termed  "  Battle  Casualties,"  showing  that  the 
y.  M.  C.  A.  took  its  share  in  the  dangers  of  actual  warfare. 

Among  the  health  claims  apparently  not  more  than  one  third 
arose  from  influenza  and  kindred  ailments — pneumonia  and  pleu- 
risy— ^unless  some  of  those  classed  as  "miscellaneous"  could  be 
traced  to  that  source.    In  the  matter  of  influenza,  the  difference 
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Health  Claims'. 


Nature  of  Disability. 

Appendicitis 

Bronchitis 

Hemorrhoids 

Hernia 

Influenza 

Neurasthenia 

Rheumatism 

Tuberculosis 

Pneumonia 

Pleurisy. 

Tumor 

Infection 

Neuritis 

TonsiUtis 

Heart  Disease 

Miscellaneous 

Total 


Number  of 
Cases. 


Average  Weeks 
Paid.* 


Amount  Paid. 


5 

27 

10 

22 

49 

36 

11 

19 

48 

8 

4 

4 

4 

4 

4 

70 

325 


12.8 
11.6 
16.4 

8.5 
21.4 
27.2 
12.6 
32.5 
16.9 
28.1 
26.6 
11.5 
25.7 

7.7 
20.0 
17.0 

18.8 


$     1,280.16 

6,214.05 

3,289.93 

3,759.26 

20,969.85 

19,374.27 

2,767.19 

12,359.91 

16.173.99 

4,487.16 

2,631.43 t 

921.28 

2,044.29 

618.98 

1,591.43 

24,361.69 1 

$122,844.87 


*  As  no  payments  were  made  for  the  first  four  weeks  of  disablement,  the 
average  duration  of  disablement  in  those  cases  where  allowances  were 
made  is  four  weeks  longer  than  stated  in  these  tables.  No  figures  are 
available  for  disablements  of  less  than  four  weeks. 

f  In  each  of  the  three  eases  a  payment  of  $500  for  loss  of  an  eye  is 
included. 


between  the  "  life "  statistics  and  the  "  health "  statistics  is  strik- 
ing— probably  because  of  the  exclusion  of  the  first  four  weeks  dis- 
ability from  the  benefits  under  the  Accident  and  Health  policy. 

I  am  informed  that  the  Accident  and  Health  claims  show  a  much 
longer  average  duration  than  is  commonly  shown  from  similar  sta- 
tistics, but  of  course  the  conditions  under  which  the  Secretaries 
worked  abroad  were  very  different  from  those  under  which  similar 
individuals  would  work  in  this  country. 

Yours  sincerely, 

William  A.  Hutcheson, 

Chairman,  Insurance  Advisory  Committee  of  the  Y.  M.  C.  A, 

Arthur  Hunter, 

B.  D.  Flynn, 

Eobert  Henderson, 

A.  A.  Welch, 

G.  B.  Woodward, 

W.  A.  Hutcheson,  Chairman^ 

President  Henry  Moir,  Ex-oficio. 

Committee. 
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GROUP 

Five- Year  Term 

POLICY 
Annual  Distribution  of  Surplus  when  Aoerued. 

THE 

EQUITABLE  LIFE  ASSURANCE  SOCIETY 

OF  THE  United  States 

hereby  insures  the  lives  of  certain  employees 

(hereinafter  called  the  insured) 

OF   THE 

National  War  Work  Council 

OF  THE 

Young  Men's  Christian  Associations  of  the  United  States 

(HEREINAFTER   CALLED  THE  EMPLOYER) 

and  agrees  to  pay  at  its  home  office  in  the  city  of  new  york 
Thirty-Five  Hundred  Dollars 

upon  receipt  of  due  proof  of  the  death  of  any  person  while  insured 
hereunder,  to  the  beneficiary  designated  by  the  Insured  and  as 
shown  by  the  Register  and  the  individual  certificate  issued  to  such 
person. 

The  Employees  thus  insured  include  all  persons  sent  out  from 
the  United  States  and  all  American  citizens  enlisted  abroad  for 
Y.  M,  C.  A.  service  outside  of  the  United  States,  in  either  case  on 
and  after  September  9th,  1918,  provided  every  such  Employee 
agrees  to  give  all  of  his  time  for  not  less  than  six  months  to  such 
service. 

The  insurance  and  other  benefits  thereunder  shall  become  ef- 
fective: (a)  As  to  each  Employee  who  shall  engage  for  foreign 
service  on  or  after  September  9th,  1918,  from  the  time  of  embarka- 
tion from  any  port  in  the  United  States  for  such  service:  (b)  As 
to  each  American  citizen  enlisted  abroad  on  or  after  September  9th, 
1918,  from  the  date  of  such  enlistment  for  Y.  M.  C.  A.  servace. 

The  insurance  and  other  benefits  on  all  persons  insured  here- 
under shall  cease  for  each  and  all  of  such  persons  on  September 
9th,  1923 ;  but  if  the  war  shall  end  before  September  9th,  1922,  the 
insurance  on  each  and  all  of  such  persons  shall  cease  one  year  after 
the  end  of  the  war  as  defined  in  the  Trading  with  the  Enemy  Act 
enacted  October  6th,  1917.  In  no  case  shall  the  insurance  and 
other  benefits  continue  more  than  one  year  after  the  date  when  the 
employment  of  such  person  shall  have  terminated,  subject  to  the 
right  of  such  person  to  a  policy  of  individual  insurance  as  herein- 
after provided. 
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The  names  of  such  Employees  thus  insured  to  be  entered  so  soon 
as  practicable  in  a  record  known  as  Insurance  Register  of  the  Y.  M. 
C.  A.  kept  by  the  Society ;  which  Eegister  shall  show  the  name,  date 
of  birth  and  beneficiary  of  each  person  insured  hereunder  and  the 
individual  premium  therefor. 

This  contract  is  made  in  consideration  of  the  payment  of  the 
aggregate  premium  for  the  Insurance  and  other  Benefits  hereunder, 
as  herein  defined,  and  shall  be  effective  from  the  date  of  its  exe- 
cution. 

The  premium  for  each  person  insured  is  payable  annually  in  ad- 
vance to  the  Society  at  its  Home  Office  by  the  Employer.  The  pay- 
ment of  such  premium  shall  not  maintain  the  Insurance  in  force 
beyond  the  date  when  the  next  premium  becomes  payable  except  as 
hereinafter  provided. 

A  grace  of  thirty-one  days,  subject  to  interest  charge  at  the  rate 
of  six  per  centum  per  annum,  shall  be  granted  to  the  Employer  for 
the  pajTuent  of  every  premium  after  the  first  during  which  period 
the  insurance  shall  continue  in  force. 

The  policy,  as  thus  defined,  the  application  of  the  Employer  and 
the  individual  applications,  if  an}',  of  the  Employees  insured,  con- 
stitute the  entire  contract  between  the  parties,  and  except  for  non- 
pa}Tnent  of  premium,  or  violation  of  the  conditions  of  the  policy 
relating  to  Military  or  Xaval  Service  in  time  of  War,  shall  be  in- 
contestable as  to  any  life  insured  hereunder  after  one  year  from 
the  date  when  the  insurance  on  such  life  became  effective. 

If  the  age  of  any  person  insured  hereunder  has  been  misstated, 
the  amount  of  insurance  payable  to  the  beneficiary  of  record  on 
account  of  such  person,  shall  be  that  as  originally  provided,  but 
premium  adjustment  shall  be  made,  so  that  the  Emplo5'er  shall  pay 
to  the  Society  the  actual  premium  called  for  at  the  true  age. 

The  Employer  agrees  to  furnish  the  Society  with  statements  for 
such  persons  as  are  to  be  insured  hereunder,  such  statement  to 
give  the  date  when  the  Insurance  and  other  Benefits  on  each  of 
such  persons  is  to  take  effect,  and  further  agrees  to  report  to  the 
Society  in  writing  the  names  of  all  persons  as  to  whom  Insurance 
and  other  Benefits  hereunder  are  to  be  discontinued.  For  any  in- 
surance discontinued,  the  Society  will  return  the  unearned  portion 
of  the  Eegular  Five- Year  Term  premium  at  date  of  discontinuance. 

The  Society  will  issue  to  the  Employer  for  delivery  to  each  Em- 
ployee insured  hereunder  an  individual  Certificate  showing  the  in- 
surance protection  to  which  such  Employee  is  entitled,  the  bene- 
ficiary- to  whom  payable,  together  with  a  statement  that,  in  case  of 
the  termination  of  the  employment  with  the  Employer,  for  any 
cause  whatsoever,  such  Employee  shall  be  entitled  to  have  issued  to 
him  by  the  Societ}-,  without  further  evidence  of  insurability,  and 
upon  application  within  thirty-one  days  after  such  termination  of 
emplo"\Tnent  and  upon  payment  of  the  premium  then  applicable  to 
the  class  of  risk  to  which  he  belongs  and  to  the  form  and  amount 
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of  the  policy  at  his  attained  age  (nearest  birthday),  a  policy  of  life 
insurance  in  any  of  the  fonns  customarily  issued  by  the  Society, 
except  Term  Insurance,  in  an  amount  equal  to  the  amount  of  his 
protection  under  this  policy  at  the  time  of  termination.  Upon  the 
issuance  of  any  such  separate  policy,  the  insurance  on  such  Em- 
ployee under  this  policy  shall  cease,  and  the  Society  shall  be  released 
from  all  obligations  and  benefits  of  any  kind  under  this  policy  on 
account  of  such  person. 

If  any  person  insured  hereunder  die  by  his  own  hand  or  act, 
whether  sane  or  insane,  within  one  year  from  the  date  when  the 
Insurance  on  such  person  took  effect,  the  Society  shall  not  be  liable 
for  Insurance  hereunder  on  such  person  to  an  amount  greater  than 
the  premium  paid  on  account  of  such  person. 

Military  or  Naval  Service. — If  any  person  insured  hereunder 
shall  in  time  of  war  be  enlisted  or  commissioned  in  the  Army  or 
Navy  of  the  United  States  or  any  other  power,  the  Insurance  and 
other  Benefits  on  such  persons  shall  cease;  but  upon  written  notice 
to  the  Society  within  thirty-one  days  after  engaging  in  such  service, 
such  Employee  shall  be  entitled  to  have  issued  to  him  by  the 
Society,  without  evidence  of  insurabilit}',  a  separate  policy  for  an 
amount  not  to  exceed  the  amount  of  his  insurance  then  in  force 
hereunder,  in  any  of  the  forms  customarily  issued  by  the  Societ}', 
except  Term  Insurance,  at  premium  rate  for  age  attained  (nearest 
birthday),  together  with  such  extra  annual  premium  on  account  of 
such  service  as  the  Society  may  require,  such  extra  premium  to  be 
paid  within  thirty-one  days  after  notice  of  the  amount  thereof  shall 
have  been  mailed  by  the  Society;  and  further  extra  premium  at 
the  same  rate  annually  on  each  anniversary  of  the  policy  or  within 
thirty-one  days  thereafter  during  the  continuance  of  such  service. 
The  first  payment  on  account  of  such  extra  premium  in  each  case 
where  the  Insured  engages  in  such  service  subsequent  to  the  date 
of  issue  of  such  policy  shall  be  the  pro  rata  for  the  remainder  of 
the  current  contract  year.  Under  such  policy,  the  Society  will, 
within  one  year  after  the  termination  of  the  war,  return  such  por- 
tion of  the  extra  premium  as  in  its  judgment  will  not  be  required 
to  cover  the  extra  hazard. 

Change  of  Beneficia.ry. — Any  person  while  insured  hereunder, 
may  from  time  to  time  change  the  beneficiary  by  written  notice, 
transmitted  through  and  approved  by  the  Employer,  executed  on 
blanks  furnished  by  and  filed  with  the  Society  at  its  Home  Office. 
But  such  change  shall  take  effect  only  upon  receipt  of  the  request 
therefor  at  the  Home  Office  of  the  Society.  In  case  of  the  death 
of  any  individual  named  as  the  beneficiary,  the  interest  of  such 
beneficiary  shall  vest  in  the  person  by  whom  such  beneficiary  was 
nominated. 

Total  and  Permanent  Disability  Benefit. — If  due  proof  is  re- 
ceived at  the  Home  Office  of  the  Societ}'  that  any  person  while  in- 
sured hereunder  has  become  wholly  and  permanently  disabled  by 
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accidental  injury  or  disease,  so  that  he  will  be  permanently,  finally 
and  wholly  prevented  thereby  from  performing  any  work  for  com- 
pensation or  profit,  provided  such  disablement  is  the  result  of  in- 
jury or  disease  originating  after  the  commencement  of  the  Insur- 
ance upon  such  person,  the  premiums  on  account  of  such  person 
shall  cease  and  the  Society,  at  the  end  of  two  years  from  the  date 
of  such  disablement,  if  the  sum  insured  shall  not  have  been  paid  as 
a  death  claim,  will  pay  to  such  person  the  sum  of  $3,500,  and,  upon 
such  payment,  the  Society  shall  be  thereby  released  from  all  obliga- 
tions and  benefits  of  any  kind  under  this  policy  on  account  of  such 
person.  Should  such  totally  and  permanently  disabled  person  die 
before  the  expiration  of  the  aforesaid  two  years,  the  said  sum  shall 
be  payable  immediately,  upon  receipt  of  due  proof  of  death,  to  the 
beneficiary  designated  as  entitled  to  receive  the  same,  but  only  one 
sum  of  $3,500  will  be  payable  upon  such  death. 

Without  prejudice  to  any  other  cause  of  disability,  the  entire  and 
irrecoverable  loss  of  the  sight  of  both  eyes,  or  the  severance  of  both 
hands  above  the  wrists,  or  of  both  feet  above  the  ankles,  or  of  one 
entire  hand  and  one  entire  foot,  or  incurable  tuberculosis,  will  be 
considered  as  total  and  permanent  disability  within  the  meaning  of 

this  provision. 

Schedule  of  Premiums 
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20 
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30 
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40 
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60 
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21 
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31 
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51 
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22 
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32 
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23 
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33 
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43 
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63 
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24 
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34 
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44 
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54 
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64 
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25 
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35 
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45 
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55 
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65 
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26 

30.77 

36 
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46 
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56 
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66 
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27 
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37 
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47 
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57 
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67 
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28 
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38 
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48 

51.31 

58 
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29 
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69 
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; 

5  2.80     1 

'^ 

This  policy  is  a  participating  contract,  and  the  Society  will  an- 
nually ascertain  and  apportion  any  divisible  surplus  accruing  hereon 
to  the  individual  insurances  hereunder,  and  the  payment  of  such 
distribution  shall  not  be  conditioned  upon  the  payment  of  the  next 
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premium.  Such  distribution  shall  each  year  on  the  anniversary  of 
the  policy  be  paid  in  cash  to  the  Employer,  or,  upon  notice  to  the 
Society,  will  be  applied  to  the  reduction  of  the  premium  then  due, 
if  any.  Within  one  year  after  this  contract  shall  cease  and  termi- 
nate by  its  terms,  the  Society  will  ascertain  whether  there  be  then 
any  surplus  remaining  on  account  of  the  Insurance  and  Benefits 
undertaken  thereunder,  and  if  there  be  any  such  surplus  remaining, 
it  will  be  returned  to  the  Employer  in  final  and  complete  settle- 
ment of  all  obligations  by  the  Society  under  the  Contract. 

Executed  this day  of ,  19. .,  at  the  Home 

Office  of  the  Society  in  New  York. 


.Secretary.  President 

Registrar. 


Appendix  A (2). 

Individual  Secretary's  Certificate. 

THE  EQUITABLE  LIFE  ASSURANCE  SOCIETY 
OF  THE  United  States 

Hereby  certifies  that  under  and  subject  to  the  terms  and  conditions 

of  Group  Policy  No issued  to  the 

National  War  Work  Council 

OF  THE 

Young  Men's  Christian  Associations  of  the  United  States 

and  the  International  Committee  of  Young  Men's 

Christian  Associations 

(herein  called  the  employee) 

is  insured 

AN    EMPLOYEE 

in  the  amount  of  Thirty-Five  Hundred  Dollars,  payable  to  the 
beneficiary  designated  as  entitled  to  receive  the  same,  if  death  occur 
while  in  the  employment  of  the  said  Employer,  and  during  the 
continuance  of  the  policy. 

In  case  of  the  termination  of  the  employment  for  any  cause  whatsoever, 
the  above  Employee  shaU  be  entitled  to  have  issued  by  the  Society,  without 
evidence  of  insurability,  and  upon  application  within  thirty-one  days  after 
such  termination  of  employment,  and  upon  payment  of  the  premium  then 
applicable  to  the  class  of  risk  to  which  such  Employee  belongs  and  to  the 
form  and  amount  of  the  Policy  at  attained  age  (nearest  birthday),  a  policy 
of  life  insurance  in  amount  of  $3,500  in  any  of  the  forms  customarily  issued 
by  the  Society,  except  Term  Insurance. 

Beneficiary    , 

subject  to  the  right  of  the  Employee  to  change  the  beneficiary  in  accordance 
with  the  policy  provisions. 
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Total  and  Peemanent  Disability  Benefit. 

If  due  proof  is  received  at  the  Home  OflBce  of  the  Society  that  the  Em- 
ployee named  herein  while  insured  hereunder  has  become  wholly  and  per- 
manently disabled  by  accidental  injury  or  disease,  so  that  he  will  be  per- 
manently, finally  and  wholly  prevented  thereby  from  performing  any  work 
for  eomipensation  or  profit,  provided  such  disablement  is  the  result  of  injury 
or  disease  originating  after  the  commencement  of  the  Insurance  upon  such 
Employees,  the  Society  at  the  end  of  two  years  from  the  date  of  such  dis- 
ablement, if  the  sum  insured  shall  not  have  been  paid  as  a  death  claim  will 
pay  to  such  Employee  the  sum  of  thirty-five  hundred  dollars  and,  upon  such 
payment,  the  Society  shall  be  thereby  released  from  all  obligations  and 
benefits  of  any  kind  under  this  policy  on  account  of  such  Employee.  Should 
such  totally  and  permanently  disabled  Employee  die  before  the  expiration 
of  the  aforesaid  two  years,  the  said  sum  shall  be  payable  immediately,  upon 
receipt  of  due  proof  of  death,  to  the  beneficiary  designated  as  entitled  to 
receive  the  same,  but  only  one  sum  of  $3,500  wiU  be  payable  upon  such  death. 

Without  prejudice  to  any  other  cause  of  disability,  the  entire  and  irre- 
coverable loss  of  the  sight  of  both  eyes,  or  the  severance  of  both  hands 
above  the  wrists,  or  of  both  feet  above  the  ankles,  or  of  one  entire  hand 
and  one  entire  foot,  or  incurable  tuberculosis,  will  be  considered  as  total  and 
permanent  disability  within  the  meaning  of  this  provision. 

W.  A.  Day, 
President. 
New  York, 19 


President. 

The  following  Companies  have   agreed  with   the  Equitable  to   share  any 

losses  which  the  Equitable  may  sustain  under  this  policy: 
Connecticut  General  Life  Insurance      Penn  Mutual  Life  Insurance  Com- 

Company  pany 

Guardian  Life  Insurance  Company  Phoenix  Mutual  Life  Insurance  Corn- 

Home  Life  Insurance  Company  pany 

Metropolitan   Life   Insurance   Com-      Prudential  Life  Insurance  Company 
pany  of  America 

Travelers'  Insurance  Company 
Union  Central  Life  Insurance  Company 

Appendix  B(1). 
Group  Accident  and  Health  Policy. 

THE  TRAVELERS  INSURANCE  COMPANY 
OF  Hartford,  Connecticut.     (Hereinafter  called  the  Company,) 

BY  THIS  CONTRACT  OF  INSURANCE  AGREES  TO  PAY 
at  the  Home  Office  of  the  Company  in  Hartford,  Connecticut,  to  the 
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National  War  Work  Council 

OF  THE 

Young  Men's  Christian  Associations  of  the  United  States 
(hereinafter  called  the  Assured)  for  each  employee  included  in  the 
Formula  on  page  2  of  this  contract  and  in  accordance  with  the 
provisions  hereinafter  contained,  who  shall,  during  the  continuance 
of  this  contract  and  within  twelve  months  from  the  date  this  in- 
surance shall  become  effective, 

sustain  bodily  injuries  effected  directly  and  inde- 
Accident  pendently  of  all  other  causes  through  external,  vio- 

AND  lent  and  accidental  means  or  contract  bodily  dis- 

Sickness  ease  which  shall  wholly  and  continuously  disable 

Insurance  such  employee  from  performing  any  and  every 

kind  of  duty  pertaining  to  his  occupation,  the 
amount  and  for  the  period  of  such  continuous  disability  determined 
by  the  Formula  aforesaid.  If  such  bodily  injury  or  disease  shall 
not  result  in  permanent  total  disability  or  loss  of  use  of  both  hands 
or  both  feet  or  the  sight  of  both  eyes  Ijut  shall  result  in  the  loss  of 
use  of  one  hand  or  one  foot  or  one  eye  or  the  thumb  and  index 
finger  of  the  same  hand  the  Company  will  pay  the  amount  deter- 
mined by  the  Formula  aforesaid. 

Premium  Computation. — The  premium  shall  be  determined  by 
the  insurance  upon  the  employees  covered  hereunder  during  the 
term  of  this  contract  according  to  the  Formula,  schedule  of  rates 
and  provisions  for  premium  adjustment  hereinafter  contained.    Ati 

advance^  payment  of DOLLARS  on 

account  of  such  premium  shall  be  made  so  soon  as  practicable  after 
delivery  of  this  contract.  Further  payments  of  the  premium  com- 
puted by  the  Company  on  the  basis  aforesaid  shall  be  made  on  No- 
vember 12th,  1918,  and  each  three  months  thereafter  during  the 
term  of  this  contract  when  and  as  the  same  shall  be  determined. 

Date  Reneivahle. — This  contract  may  be  renewed  from  year  to 
year  at  a  premium  to  be  computed  by  the  Company  upon  the  same 
basis  as  the  premium  for  the  first  year  and  payable  in  the  same 
manner;  but  no  renewal  shall  be  issued  after  one  year  from  the 
Declaration  of  Peace  by  the  President  of  the  United  States. 

Date  Effective. — This  contract  shall  be  effective  from  the  12th 
day  of  August,  1918.  This  contract  is  subject  to  the  Formula  and 
conditions  recited  on  the  subsequent  pages  hereof. 

In  Witness  Whereof  The  Travelers  Insurance  Company  has 
caused  this  instrument  to  be  signed  by  its  President  and  a  Secre- 
tary at  Hartford,  Connecticut,  this  12th  day  of  August,  1918. 
THE   TRAVELERS   INSURANCE   COMPANY 

,  President, 

Department  Secretary. 
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Formula  and  Conditions. 

Formula. — The  insurance  hereunder  shall  during  the  continuance 
of  the  contract  cover  each  employee  of  the  Assured  sent  out  from 
the  United  States  in  North  America  by  the  x4.ssured  for  service  out- 
side of  the  United  States  and  each  employee  of  the  Assured  who 
is  an  American  citizen  enlisted  abroad  for  service  outside  of  the 
United  States  who  agrees  to  give  all  of  his  time  for  not  less  than 
six  months  to  such  service — the  insurance  to  become  effective — 

(a)  As  to  each  such  employee  who  shall  engage  for  foreign  serv- 
ice after  August  12th,  1918,  from  the  time  of  embarkation  from 
any  port  in  the  United  States  for  such  service ;  as  to  each  American 
citizen  enlisted  abroad  after  August  12th,  1918,  from  the  date  of 
such  enlistment  for  Y.  M.  C.  A.  service. 

(b)  On  August  12th,  1918,  as  to  each  such  employee  who  at  that 
time  is  outside  of  the  United  States  or  who  has  left  the  United 
States  for  foreign  service. 

(c)  As  to  each  such  employee  covered  under  paragraphs  (a)  and 
(b)  the  insurance  hereunder  shall  continue  in  force  while  such  em- 
ployee is  returning  to  the  United  States  immediately  after  the 
termination  of  such  service. 

The  amount  of  insurance  as  to  each  employee  covered  hereunder 
shall  be  TWENTY  DOLLARS  ($20.00)  weekly  for  the  period  of 
continuous  disability  (no  payment  to  be  made  for  the  first  four 
weeks  of  disability  nor  for  an  amount  in  any  event  in  excess  of  one 
hundred  weeks  indemnity),  and  the  amount  set  opposite  the  losses 
enumerated  below,  if  any  such  loss  shall  be  sustained : 

FOR  LOSS  OF  USE  OF 

One  hand    $500.00 

One   foot    $500.00 

Sight  of  one  eye  $500.00 

Thumb  and  index  finger  of  either  hand $500.00 

Loss  of  use  shall  mean  as  to  hand,  foot  or  thumb  and  injdex 
finger  the  total  and  permanent  loss  of  use  of  hand,  foot  or  thumb 
and  index  finger  as  the  case  may  be ;  loss  of  use  of  eye  shall  mean 
the  entire  and  irrecoverable  loss  of  sight  of  such  eye. 

Termination  of  Insurance. — ^Insurance  of  each  employee  cov- 
ered hereunder  shall  end  when  he  shall  leave  the  service  of  the 
Assured  or  be  dismissed  therefrom  except  as  otherwise  provided  in 
Sub-section  (c)  on  this  page  of  the  contract. 

Premium  Adjustment. — The  annual  premium  as  to  each  em- 
ployee covered  hereunder  shall  be 

Statement  of  premium  adjustment  according  to  these  rates  shall 
be  made  every  three  months  while  this  policy  is  in  force  taking 
into  account  the  changes  in  coverage  by  reason  of  additions  and 
terminations.  The  premium  for  the  insurance  of  any  employee 
who  shall  become  eligible  to  the  insurance  during  the  first  half  of 
any  insurance  month  shall  be  calculated  from  the  first  day  of  such 


INSURANCE  ADVISORY   COMMITTEE   OF   Y.   M.   C.   A.  293 

insurance  month.  The  premium  for  the  insurance  of  any  employee 
who  shall  become  so  eligible  during  the  last  half  of  any  insurance 
month  shall  be  calculated  from  the  first  day  of  the  next  succeeding 
insurance  month.  Should  the  insurance  as  to  an  employee  ter- 
minate during  the  first  half  of  an  insurance  month  the  premium 
charge  will  cease  as  of  the  first  day  of  such  insurance  month;  if 
during  the  last  half  of  the  insurance  month  the  premium  charge 
will  cease  as  of  the  first  day  of  the  next  succeeding  insurance  month. 

The  Assured  shall  furnish  the  Company  with  the  names  of  all 
employees  so  soon  as  practicable  after  they  become  eligible  to  in- 
surance hereunder  and  of  all  employees  who  leave  or  are  dismissed 
from  service  and  with  the  data  as  to  each  necessary  to  determine 
the  amount  of  the  premium.  The  Company  shall  have  the  right 
to  inspect  the  payrolls  and  other  records  of  the  Assured  so  as  to 
determine  the  insurance  covered  hereunder  and  to  compute  the 
premium  charge  therefor. 

So  soon  as  practicable  after  the  close  of  each  year  while  tliis 
policy  shall  be  maintained  in  force  the  Company  will  ascertain 
whether  or  not  there  is  any  surplus  remaining  in  its  hands  on  ac- 
count of  the  insurance  and  benefits  undertaken  hereunder.  Such 
surplus,  if  any,  will  be  applied  by  the  Company  on  account  of  the 
premium  to  the  insurance  for  the  next  policy  year  if  the  insurance 
be  continued  for  another  term  and  if  not  the  Company  will  pay 
such  surplus  to  the  Assured. 

Modifications. — No  agent  can  make,  alter  or  discharge  this  con- 
tract or  extend  time  for  payment  of  premiums  nor  can  this  contract 
be  varied  or  altered  or  its  conditions  waived  or  extended  in  any 
respect  except  by  written  agreement  of  the  Company,  signed  by  the 
President,  one  of  the  Vice-Presidents  or  Secretaries,  whose  author- 
ity will  not  be  delegated. 

Premiums  Where  Payable. — Premiums  shall  be  payable  at  the 
Home  Office  or  to  an  authorized  agent  of  the  Company  in  exchange 
for  a  receipt  signed  by  the  President  or  a  Secretary  and  counter- 
signed by  an  authorized  agent  or  Cashier  of  the  Company. 

Claim  Payments,  Limitations. — 

(1)  This  insurance  shall  not  cover  employees  who  are  enlisted 
or  commissioned  for  military  or  naval  service  in  the  United  States 
Army  or  Navy  or  any  other  army  or  navy. 

(2)  No  employee  shall  be  entitled  to  payment  of  weekly  in- 
demnity hereunder  for  the  first  four  weeks  of  disability  nor  for  an 
amoimt  in  any  event  in  excess  of  one  hundred  weeks  indemnity. 

(3)  Weekly  indemnity  will  not  be  payable  for  disability  result- 
ing from  disease  during  the  period  for  which  the  employee  shall  be 
entitled  to  indemnity  for  disability  resulting  from  bodily  injuries. 

(4)  Written  notice  as  early  as  may  be  reasonably  possible  must 
be  given  by  the  Assured  to  the  Company  at  Hartford,  Connecticut, 
or  to  any  authorized  agent  of  the  Company  of  any  accident,  injury 
or  sickness  for  which  claim  shall  be  made  with  full  particulars 
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thereof  and  full  name  and  address  of  the  insured  employee.  Af- 
firmative proof  must  be  given  to  the  Company  or  to  a  duly  author- 
ized agent  thereof  within  seven  months  from  the  date  of  loss  of  use 
of  hand,  foot,  eye  or  thumb  and  index  finger  as  the  case  may  be  or 
within  the  same  time  from  the  termination  of  each  four  weeks* 
period  of  disability  for  which  the  employee  shall  be  entitled  to 
indemnity.  No  legal  proceeding  for  a  recovery  hereunder  shall  be 
brought  within  three  months  after  receipt  of  proof  at  the  office  of 
the  Company  aforesaid,  nor  brought  at  all  unless  begun  within  two 
years  from  the  date  when  the  cause  of  action  shall  accrue,  which 
is  agreed  to  be  the  date  of  termination  of  disability  in  claims  for 
weekly  indemnity  and  the  date  of  alleged  loss  of  use  of  hand,  foot, 
eye  or  thumb  and  index  finger  as  the  case  may  be  for  other  claims. 
Subject  to  due  proof  as  aforesaid  all  accrued  indemnity  for  dis- 
ability shall  be  paid  at  the  expiration  of  each  four  weeks  during  the 
continuance  of  the  period  for  which  the  Company  shall  be  liable 
and  any  balance  remaining  unpaid  at  the  termination  of  such 
period  will  be  paid  immediately  upon  receipt  of  due  proof.  In- 
demnity for  loss  of  use  of  hand,  foot,  eye  or  thumb  and  indes 
finger  shall  be  payable  immediately  upon  receipt  of  due  proof. 

(5)  Payment  of  any  claim  to  the  Assured  for  indemnity  here- 
under shall  be  a  full  acquittance  and  discharge  to  the  Company 
for  such  claim  and  the  Company  shall  not  be  responsible  for  the 
application  of  the  proceeds  of  any  such  claim  by  the  Assured. 

Appendix  B(2). 
Individual  Secretary's  Certificate. 

THE 

TRAVELERS  INSURANCE  COMPANY, 
OF  Habtfoed,  Connecticut. 

This  is  to  Certify  that  under  and  subject  to  the  terms  and  con- 
ditions of  Group  Accident  and  Sickness  Contract  No ,  issued 

and  delivered  by  The  Travelers  Insurance  Company,  Hartford, 
Connecticut,  to 

NATIONAL  WAR  WORK  OOUNCJIL 
OF  THE 

Young  Men^s  Christian  Associations  of  the  United  States. 

(Hereinafter  called  the  Employee) 

is  insured  under  the  aforesaid  contract  as  follows: 

If  the  Employee  above  named  shall  during  the  continuance  of 
the  contract  sustain  bodily  injuries  effected  directly  and  independ- 
ently of  all  other  causes  through  external,  violent  and  accidental 
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means,  or  contract  bodily  disease,  either  of  which  shall  wholly  dis- 
able the  Employee  from  performing  any  and  every  kind  of  duty 
pertaining  to  the  Employee's  occupation,  the  Employee  shall  be 
indemnified  in  the  amount  of  Twenty  Dollars  ($20.00)  a  week  for 
the  period  commencing  four  weeks  from  the  date  disability  begins 
and  not  extending  beyond  one  hundred  weeks  during  which  the 
Employee  shall  be  so  disabled.  If  such  bodily  injury  or  disease 
shall  not  result  in  permanent  total  disability,  or  loss  of  use  of  both 
hands  or  both  feet  or  the  sight  of  both  eyes,  but  shall  result  in  the 
loss  of  the  use  of  one  hand  or  one  foot  or  one  eye  or  the  thumb  and 
index  finger  of  the  same  hand,  the  Employee  shall  be  indemnified 
in  the  further  sum  of  Five  Hundred  Dollars  ($500.00)  for  any 
such  loss  which  shall  be  so  sustained. 

The  Travelers  Insurance  Company, 


Department  Secretary. 
Dated 
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Correspondence. 


Mean  Population". 


To  the  Editor  of  the  Transactions: 

In  his  valuable  contribution  on  methods  of  estimating  mean 
population  (or  the  years  of  life  lived  in  an  intercensal  period)  Mr. 
Wolfenden  says  (Vol.  XX,  page  224):  "This  method  (Mr.  Tra- 
versi's)  does  correct  the  theoretical  defect  in  Mr.  Waters'  formulae. 
But,  in  so  doing,  it  introduces  another,  which  Mr.  Traversi  has  ap- 
parently overlooked  and  which  both  the  formulae  of  Mr.  Waters 
avoid — namely  that  when  r  =  R,  that  is,  when  the  rate  of  increase 
of  the  group  is  exactly  the  same  as  that  for  the  whole  population, 
in  which  case  the  G.M.  should  result — the  formula  gives  a  value 
exceeding  the  G.M." 

May  I  have  the  opportunity  of  questioning  the  statement  that 
the  G.M.  should  necessarily  result  and  that  failure  to  do  so  consti- 
tutes a  theoretical  defect.  The  problem  consists  essentially  in  ad- 
justing the  curves  of  increase  of  the  individual  groups:  and  Mr. 
Wolfenden  gives  no  reason  why  the  particular  case  where  r  equals 
R  should  be  treated  with  special  consideration  as  compared  with 
the  case  where  r  equals  any  other  multiple  of  R  than  unity.  In 
fact  his  contention  seems  to  me  to  beg  the  whole  question.  To  say 
the  least,  if  we  are  to  be  debarred  from  adjusting  the  curve  in  that 
special  case,  it  means  that  we  must  take  too  large  an  adjustment 
in  other  cases  as  a  result  of  the  unnecessary  restriction  of  the  area 
over  which  the  error  is  spread.  Would  it  not  also  involve  the  prin- 
ciple of  increasing  the  adjustment  as  r  departed  from  R?  The 
agreement  of  r  with  R  is  purely  an  accidental  circumstance  in  any 
case. 

Moreover,  on  page  223,  Mr.  Wolfenden  says  "  he  (Mr.  Traversi) 
has  in  effect  imposed  the  condition  that  the  result  shall  fall  always 
between  the  A.M.  and  the  G.M."  I  do  not  gather  that  Mr.  Wol- 
fenden disagrees  with  this  condition — rather  the  contrary — nor 
that  he  proposes  to  modify  it;  and  therefore  it  is  difficult  to  dis- 
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cover  why  he  considers  that  an  instance  complying  therewith  in- 
volves a  theoretical  objection.  The  condition  seems  to  cover  every- 
thing in  the  way  of  theoretical  correctness;  but,  apart  from  mine, 
none  of  the  formulas  succeed  in  keeping  within  it.  Mayi  I  add 
that,  as  pointed  out  in  the  papers  quoted  by  Mr.  Wolfenden,  the 
formula  was  devised  for  a  case  where  no  subdivisions  were  required 
other  than  the  quinquennial  age  groups,  and  consequently  correct- 
ness was  the  only  aim,  a  formula  possessing  other  virtues  being 
deliberately  set  aside  on  that  account. 

Yours  truly, 

A.  T.  Teaversi. 
Wellington, 

Xew  Zealand, 

January   29,   1920. 

[The  remark  to  uhich  Mr.  Traversi's  letter  refers  was,  of  course, 
made  in  considering  the  points  of  difference  between  his  formula 
and  those  of  Mr.  Waters  and  the  true  G.P.  method.  In  so  doing,  it 
was  noted  that,  in  comparison  with  the  true  G.P.  method  founded 
upon  assumption  A  as  stated  on  page  219  of  my  discussion  (in 
which  case  each  separate  subdivision  follows  its  own  G.P.,  without 
the  necessity  of  introducing  any  further  assumptions),  Mr.  Waters' 
two  formulae  produce  this  true  G.M.  value  when  r==R,  while  Mr. 
Traversi's  does  not.  Under  assumption  B,  however,  the  simple 
assumption  of  G.P.  for  each  group  is  discarded ;  and  then  the  prob- 
lem becomes,  as  Mr.  Traversi  states,  merely  one  of  "  adjusting  the 
curves  of  increase  of  the  individual  groups."  If,  therefore,  as  is 
frequently  necessary,  it  be  granted  that  this  assumption  B  is  a 
proper  basis  for  the  calculation  of  mean  populations,  Mr.  Traversi's 
method,  in  imposing  the  condition  that  "the  result  shall  fall 
always  between  the  A.M.  and  the  G.M.,"  is  of  course  entirely  satis- 
fying; so  that  then,  as  he  says,  no  question  can  possibly  arise  as  to 
the  validity  of  a  value  differing  from  the  G.M.  either  when  r  =  R 
or  when  r  has  any  other  value.]  H.  H.  W. 

April  17,  1920. 
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Book  Notices. 

History  and  Operation  of  Fraternal  Insurance.  Walter  Basye. 
Published  by  The  Praternal  Monitor,  Rochester,  New  York, 
1919.     Pp.  224. 

In  this  volume,  which  is  entirely  non-technical,  the  author  pre- 
sents an  account  of  fraternal  insurance  in  America,  not  merely  be- 
ginning with  the  founding  of  the  first  Lodge  of  the  Ancient  Order 
of  United  Workmen  in  Pennsylvania  in  1868,  but  also  showing  the 
relation  of  American  orders  to  the  older  Guilds  and  Friendly  So- 
cieties of  western  Europe,  of  which,  incidentally  a  brief  but  satis- 
factory account  is  given.  Development  of  plans  of  operation  is 
traced  from  the  time  when  such  organizations  were  only  mutual 
cooperative  societies  of  which  the  activities  were  chiefly  social  and 
in  which  the  only  insurance  benefit,  if  any,  was  a  post  mortem 
assessment  indeterminate  as  to  total  amount,  up  to  the  present 
when  the  scheme  of  operation  has  become  widely  developed  so  that 
now  there  exist  about  two  hundred  societies  with  an  aggregate 
membership  of  about  9,000,000  and  insurance  in  force  of  over 
$9,500,000,000.  Special  mention  is  made  of  the  introduction  of 
medical  examination,  of  proper  methods  of  collecting  and  reporting 
assessments,  etc.  The  history  is  given  of  that  affiliation  of  fra- 
ternal societies  known  as  the  National  Fraternal  Congress  and  of 
other  similar  movements  as  well  as  of  the  formation  of  the  National 
Fraternal  Congress  Mortality  Table.  The  New  York  Conference 
Bill — the  so-called  Mobile  Bill  with  some  amendments  and  addi- 
tions— is  fuUy  reproduced  and  analyzed. 

Pulmonary  Tuberculosis:  Mortality  after  Sanatorium  Treatment. 

By  Medical  Eesearch  Committee  (National  Health  Insurance). 

Published  June,  1919,  by  H.  M.  Stationery  Office,  University 

Press,  Oxford. 
Most  of  the  reports  in  this  series  are  entirely  medical  in  termin- 
ology and  in  method  of  development  of  the  various  subjects  but 
mention  is  made  of  the  above  investigation  because  it  is  carried  out 
npon  a  medico-actuarial  basis,  the  authors  being  Dr.  Noel  Bards- 
well  who  laid  down  the  lines  of  investigation  and  supervised  the 
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work  of  collecting  the  data,  and  Mr.  J.  H.  R.  Thompson,  F.I.A., 
who  is  responsible  for  the  actuarial  work. 

The  lives  coming  under  observation  were  those  discharged  from 
the  King  Edward  VII  Sanatorium  at  Midhurst  in  the  eight  years 
1907-1914.  The  duration  of  residence  varied  from  a  minimum  of 
eight  weeks  to  a  maximum  of  twelve  months;  the  average  length 
of  stay  was  five  months;  patients  under  observation  for  less  than 
eight  weeks  did  not  enter  into  the  investigation.  The  brevity  of 
actual  residence  necessitated  the  following  up  of  all  discharged 
patients  and  therein  lies  the  chief  value  of  the  investigation.  So 
successfully  was  this  scheme  carried  out  that  the  number  "  lost 
sight  of  "  amounted  to  only  about  3.5  per  cent,  of  the  total.  The 
number  of  lives  entering  into  the  investigation  was  1707,  of  which 
1053  were  males  and  654  females:  the  average  exposure  for  the 
entire  group  was  four  years.  The  patients  were  people  of  com- 
paratively small  means.  An  endeavor  is  made  to  admit  to  this  in- 
stitution only  those  who  are  in  the  early  stages  of  the  disease  and 
who  have  good  prospects  of  recovery:  preference  is  given  to  the 
more  favorable  but  the  annual  admissions  to  the  Sanatorium  always 
include  a  small  proportion  of  advanced  cases. 

Classifications  were  made,  inter  alia,  according  to  (1)  Condition 
on  admission — incipient  cases,  moderately  advanced  ca'^es,  ad- 
vanced cases;  (2)  Condition  on  discharge — arrested,  much  im- 
proved, improved,  worse;  (3)  Type  of  onset  of  disease — haemop- 
tysis, pleurisy,  cough,  and  (4)  Family  history  of  tuberculosis. 
The  "expected  deaths"  were  calculated  by  English  Life  Tables 
No.  8  but  rates  of  mortality  are  actually  determined  for  many  of 
the  subgroups.  The  mortality  rates  are  of  course  high  and  in  view 
of  the  fact  that  the  members  of  even  the  most  favorable  of  the 
groups  would  not  be  accepted  for  any  form  of  insurance,  a  sum- 
mary of  the  results  is  not  given  here :  for  example,  the  mortality  in 
the  best  group — incipient  cases,  disease  "arrested" — is  about  four 
times  the  "  expected."  But  the  experience  has  the  usual  character- 
istics: excessive  mortality  at  younger  ages  and  critical  period  im- 
mediately after  discharge.  Incidentally  the  indication  from  the 
investigation  concerning  family  history  is  that,  in  this  case,  patients 
with  a  consumptive  family  history  have  the  same  chances  of  re- 
covery as  those  who  have  no  such  history. 

The  experience  is  compared  with  a  similar  study  of  mortality 
for  tuberculosis  based  on  data  from  Dr.  Lawrason  Brown's  Adiron- 
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dack  Sanitarium  by  W.  P.  Elderton  and  S.  J.  Perry.  So  far  as 
they  can  be  considered  parallel  one  in  general  confirms  the  other. 

The  value  of  sanatorium  treatment  is,  of  course,  not  specifically 
proven  inasmuch  as  this  could  only  be  done  by  comparing  rates  of 
mortality  of  patients  with  those  of  tuberculous  persons  who  were 
similar  in  age,  sex  and  economic  position  treated  on  other  lines  or 
untreated.  There  is  ample  evidence  that  sanatorium  treatment 
would  be  greatly  enhanced  by  systematic  after-care  by-  which  the 
principles  underlying  the  hygienic  cure  of  tuberculosis  are  em- 
bodied in  the  everyday  life  of  the  patient  on  his  return  home ;  only 
under  these  conditions  can  the  benefits  of  sanatorium  treatment  be 
made  lasting. 

Attention  is  called  to  this  work  here  because  it  is  additional  evi- 
dence of  the  cooperation  of  physicians  and  actuaries  in  investiga- 
tion of  mortality. 

Life  Assurance.  A  Ecmdboolc  of  the  Practical  and  Scientific  As- 
pects of  the  Business.  By  Samuel  George  Leigh,  F.I.A.  Sir 
Isaac  Pitman  and  Sons,  Ltd.,  London.  Pp.  vii  + 183. 
The  author  states  in  the  preface  that  this  book  has  been  written 
"chiefly  with  the  view  of  affording  assistance  to  those  who  have 
recently  adopted  life  assurance  as  a  career,  whether  in  the  chief 
office  of  a  company  or  in  the  field."  The  subject  is  therefore  dealt 
with  in  the  most  general  terms.  The  nature  of  the  insurance  con- 
tract is  discussed  as  well  as  the  various  policy  forms  now  issued, 
and  in  this  connection  the  calculation  of  premiums  is  illustrated  by 
a  few  simple  examples.  There  are  chapters  on  the  organization  of 
life  companies,  on  companies'  reports,  on  investment  of  funds,  and 
on  legislation  affecting  the  insurance  business.  The  illustrations 
and  references,  of  course,  relate  to  the  insurance  business  as  con- 
ducted in  Great  Britain  and  there  are  therefore  other  works  better 
suited  to  the  requirements  of  the  American  student  but  the  work 
is  a  well-written  one  of  its  kind  and  logically  developed. 
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Obituary. 

Harris  E.  Vineberg 

Born,  1887.  Died,  1920. 
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HAERIS  E.  VINEBERG. 

Harris  E.  Vineberg  was  born  in  Kingston,  Ontario,  in  1887  and 
died  at  CMcago,  Illinois,  of  influenza  early  in  1920,  at  the  age  of 
32  years.  Mr.  Vineberg  was  educated  at  Napanee,  Ontario,  and  at 
the  Montreal  High  School,  graduating  in  1903.  He  took  up  insur- 
ance work  at  first  as  a  clerk  in  the  Montreal  Agency  of  the  Trav- 
elers Life  Insurance  Company  of  Hartford,  but  in  1907  he  entered 
the  Actuarial  Department  of  one  of  the  New  York  Companies. 
After  spending  some  time  in  New  York,  he  was  appointed  Actuary 
of  the  Security  Life  and  Annuity  Company  of  Greensboro,  North 
Carolina.  He  became  Secretary-Treasurer  of  the  American  Bankers 
Insurance  Company  of  Chicago  in  1910.  In  1913  he  left  the  serv- 
ice of  that  Company  to  take  up  practice  as  a  Consulting  Actuary. 
Soon  after  taking  up  his  residence  in  the  United  States,  Mr.  Vine- 
berg became  an  American  citizen. 

Immediately  on  the  United  States  entering  the  war  he  offered  his 
services,  and  at  the  time  the  armistice  was  signed,  he  had  just  been 
appointed  a  Lieutenant. 

Harris  E.  Vineberg  was  a  Fellow  of  the  Actuarial  Society  of 
America,  having  been  elected  on  the  22d  May,  1913,  after  passing 
the  necessary  examinations. 
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Abstract  from  the  Minutes  of  the  Annual  Meet- 
ing OF  THE  Actuarial  Society  of  America,  Held 
IN  New  York,  on  Thursday  and  Friday,  May 
20  AND  21, 1920. 

Hotel  Astor,  New  York  City. 

May  20,  1920. 
FIEST  DAY. 

The  meeting  was  called  to  order  by  the  President,  Henry  Moir, 
at  11  o'clock  A.M. 
The  following  members  were  present: 


Alsop,  D.  G., 
Bagley,  W.  F., 
Blackadar,  W.  L., 
Blehl,  E.  M., 
Breiby,  W., 
Buchanan,  J.  D., 
Cameron,  W.  J., 
Cammack,  E.  E., 
Carpenter.  E.  V., 
Cole,  K.  H., 
Craig,  J.  D., 
Craig,  J.  M., 
Davis,  M., 
Dawson,  M.  M., 
Dow,  H.  B., 
Elston,  J,  S., 
Fackler,  D.  p., 
Fackler,  E.  B., 
Fassel,  E.  G., 
File,  L.  K., 
Fitzgerald,  C.  R., 
Flanigan,  J.  E., 
Gaylord,  W.  S., 
GiBB,  J.  B., 
Graham,  W.  J., 
Hall,  S.  S., 
Hallman,  M.  S., 
Hardcastle,  E.  E., 


FELLOWS. 

Henderson,  R., 
Howe,  L.  H., 
Howell,  V., 
Hunter,  A., 
Hutcheson,  W,  a., 
Jackson,  C.  W., 
Joffe,  S.  a., 
Johnson,  M.  L., 
Johnston,  F.  H., 
Kilgour,  D.  E., 
King,  W.  I., 
Laird,  J.  M., 
Larus,  J.  E., 
Linton,  M.  A., 
Little,  J.  F., 
Mabon,  J.  B., 
Mac  Charles,  F.  D., 
Macfarlane,  W., 
Maclean,  A.  T., 
Maclean,  J.  B., 
Marshall,  E.  W., 
Mead,  F.  B., 

MiLLIGAN,   S., 

MoiR,  H., 
Morris,  E.  B., 
Mowbray,  A.  H., 
Murphy,  E.  D., 
Nichols,  W.  S., 


Parker,  J.  G., 
Perrin,  0.  W., 
Pettegrew,  a.  a., 
Pipe,  S.  H., 
Eeiter,  C.  G., 
Ehodes,  E.  E., 
EiCE,  H.  I.  B., 
Rose,  D.  H., 
Eydgren,  a.  a., 
Salter,  G.  F., 
Scott,  J,, 
Sheppard,  H.  N., 
Speers,  a.  a., 
Stephenson,  H.  R., 
Stilwell,  S.  E., 
Tarbell,  T.  F., 
Tebbetts,  J.  W., 
Thomas,  E.  M., 
Thompson,  J.  S., 
TORREY,  M.  W., 
Walker,  D.  A,, 
Watson,  A.  D., 
Watt,  W.  A., 
Welch,  A.  A., 
Williamson,  W.  R., 
wolfenden,  h.  h., 
Wood,  A.  B., 
Woodward,  J.  H. 
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Allison,  S.  E., 
Allstrom,  H.  W., 
Angell,  C.  H., 
Bain,  W.  A., 
Bassford,  H.  E., 
Beers,  H.  S., 
Bliss,  G.  I., 
Bosworth,  L.  a., 
Bowerman,  W.  G., 
Brown,  E.  G., 
Buttolph,  H.  W., 
Davenport,  J.  S., 
Davis,  F.  F., 
Dickenson,  D.  S., 


ASSOCIATES. 

Evans,  P.  H., 
Franks,  J.  B., 
Gerhard,  F.  B., 
Goulp,  W.  H., 
Graham,  G., 
Hill,  E.  B., 
Romans,  I.  S., 
hoskins,  j.  e,, 
Jordan,  F,  R., 
Kaufman,  H.  N., 
Keys,  M., 
King,  E.  C, 
Larkin,  H.  F., 
Little,  E., 


LUNDGREN,    E.    a., 

McConnet,  E.  ^L, 
Miller,  I.  A., 
Powell,  J.  M., 
Eeid,  E.  E., 
Eiley,  a.  J., 
Smith,  C.  G., 
Smith,  F.  M., 
Smith,  V.  E., 
Washburne,  a.  C, 
Wheeler,  E.  E,, 
Wheeler,  E.  P., 
Williams,  J.  F. 


The  presidential  address  was  delivered  by  the  President,  Mr. 
Henry  Moir. 

The  minutes  of  the  semi-annual  meeting  held  in  New  York  on 
October  23  and  24,  1919,  were  approved  as  printed  in  the  Trans- 
actions. 

The  Acting  Secretary  reported  that  the  Council  had  awarded  the 
Biennial  Prize  for  the  two  years  October,  1916,  to  May,  1918,  both 
inclusive,  to  Mr.  Mervyn  Davis,  for  his  paper  on  "  Total  Permanent 
Disability  Benefits"  presented  in  the  Transactions  of  October, 
1916;  that,  owing  to  the  scarcity  of  eligible  papers,  the  period  of 
contest  for  the  next  Biennial  Prize  had  been  extended  one  year, 
namely  to  May,  1921,  inclusive;  that  in  response  to  an  invitation 
from  the  President  and  the  Actuary  of  the  Life  Insurance  Com- 
pany of  Virginia,  the  Society  would  hold  its  semi-annual  meeting 
of  October,  1920,  in  Eichmond,  Va.,  as  the  guest  of  tliis  Company. 

It  was  announced  that  the  Society  had  received  an  invitation  at 
a  recent  date  to  send  representatives  to  the  twenty-fifth  anniversary 
celebration  of  the  Association  of  Belgian  Actuaries ;  President  Moir 
had  cabled  the  following  reply : 

"M.  Amedee  Begault,  President, 

"  Association  des  Actuaries  Beiges, 

"  48  Eue  du  Fosse  aux  Loups,  Bruxelles : 
"  Congratulations  and  warm  felicitations  from  Actuarial  Society 
of  America  on  anniversary  celebration.     We  sincerely  regret  per- 
sonal representation  from  America  impossible." 

The  Treasurer's  report  was  read  and  on  motion  approved. 
The  election  of  officers  and  members  of  the  Council  followed,  re- 
sulting as  follows: 
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President  William  A.  Hutcheson. 

Vice-President Robert  Henderson, 

Vice-President Edward  E.  Khodes. 

Secretary  W^endell  M.  Strong. 

Treasurer David  G.  Alsop. 

Editor  of  the  Transactions John  S.  Thompson. 

fE.  D.  Murphy, 
Members  of  the  Council  for  Three  Years.  <  A.  B.  Wood, 

(^William  Young. 

Members  of  the  Council  for  One  Year.  ^  a  *  m  -kit    ^    „  ' 

Afteenoon  Session. 

The  Society  proceeded  to  the  reading  of  the  papers  as  printed  in 
the  Transactions;  the  first  five  papers,  namely  those  by  Arthur 
Hunter  and  Dr.  Oscar  H.  Rogers,  A.  T.  Maclean,  J.  B.  Maclean, 
J,  Burnett  Gibb,  and  Walter  S.  Nichols,  had  been  printed  and  dis- 
tributed in  galley  form  in  advance  of  the  meeting  so  that  written 
discussions  were  available  for  presentation  at  the  current  meeting; 
the  remaining  papers,  namely  those  by  A.  A.  Welch,  J.  S.  Elston, 
S.  A.  Joffe,  E.  G.  Fassel,  Dr.  Harry  Toulmin  and  Oliver  W.  Perrin, 
Arthur  Hunter,  and  Valentine  Howell,  had  been  presented  imme- 
diately prior  to  the  meeting  so  that  the  discussions  were  necessarily 
postponed  to  the  October,  1920,  meeting. 

At  5.30  P.M.  the  Society  adjourned  to  meet  for  dinner  at  7.30 
P.M.,  and  to  reassemble  for  business  at  10  A.M.  on  the  following 
day.  As  an  innovation  the  "  Question  Box "  was  taken  up  at  the 
dinner  in  place  of  the  usual  after-dinner  speeches. 

SECOND  DAY. 

Friday,  May  21,  1920. 

The  meeting  was  called  to  order  by  President  Henry  Moir. 

Reading  of  papers  was  continued  and  was  followed  by  the  dis- 
cussion of  the  papers  presented  at  the  meeting  of  October,  1.919. 

On  motion  it  was  voted  that  the  paper  by  Arthur  Hunter  en- 
titled "Mortality  Among  American  Annuitants"  be  printed  in 
galley  and  distriJDuted  as  early  as  possible  to  all  Fellows  and  Asso- 
ciates in  the  United  States  and  Canada. 

The  latter  part  of  the  morning  was  devoted  to  questions  and  an- 
swers, it  being  understood  that  none  of  these  should  be  published. 
On  motion  it  was  voted  that  at  the  next  meeting  the  "  Question 
Box  "  be  again  made  part  of  the  dinner  programme. 

At  12.30  o'clock  the  meeting  adjourned. 
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Examinations  of  the  Society. 

Held  on  May  26  and  27,  1920. 

Examination  Committee 

Chairman J.  H.  WOODWARD 

,,.     ^,    .  f  O.  W.  PERRIN 

Vice-chairmen 1  R.  D.  MURPHY 

W.  L.  BLACKADAR     J.  S.  ELSTON  A.  A.  RYDGREN 

ARTHUR  COBURN     J.  B.  MACLEAN      D.  A.  WALKER 
MERVYN  DAVIS  J.  G.  PARKER         H.  H.  WOLFENDEN 


EXAMINATION  FOR  ADMISSION  AS  ASSOCIATE 

PART  I 

1.  (a)  Show  that  the  product  of  any  two  expressions  equals 
the  product  of  their  Highest  Common  Factor  and  Least  Common 
Multiple. 

(6)  Find  the  H.  C.  F.  of 
2x*  +  9x3  +  14a.  +  3    and     3x*  -f  ISx^  ^  53.2  ^  jox  +  2 

2.  Show  that  iff{x),  a  rational  integral  function  of  x,  be  divided 
by  (x  —  a)  (x  —  b)  the  remainder  will  be 

J(a)-m_,_afib)-bf{a) 
X 5 r 


a  —  b 


a  —  b 


3.  (a)  Show  that  a  quadratic  equation  cannot  have  more  than 
two  roots,  and  investigate  the  relations  between  the  roots  and 
coeflficients  of  the  equation 

ax^  -f  6x  +  c  =  0 

(6)  If  these  roots  be  a  and  /3,  find  the  equation  whose  roots 

are  —  and  —  . 
p  a 

4.  Solve  the  equations 

(a)  (x  +  l)(x  +  3)(x  +  5)(x  +  7)  =  384 

(6)  (3x  -2y  +  4)2  =  x^  +  t/^  =  (2x:-  y  +  3)^ 

5.  (a)  Prove  that  if 

o  -f  V6  =  X  +  -^ 
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where  a  and  x  are  rational  and  V6  and  Vy  irrational,  then  will 
a  =  X    and     b  =  y 
1 


(6)  Simplify  (1) 


a/2  +  a/6  +  a/18 


(2)  ^9  +  4  V2  +  4  a/3  +  2  a/6 

6.  Prove  that 

(a)  If  a,  h,  c  are  in  H.  P.,  so  are  a,  a  —  c,  a  —  b. 
(6)  If  a2  _  ^2  =  52  _  ^2  =  c2  -  72,  then 

67  —  cfi       ca  —  ay   ,   a/S  —  ba  _ 
a  —  a  6-/3  c  —  7 

7.  (a)  Write  an  expression  for  the  number  of  combinations  of 
2n  things  taken  r  at  a  time  and  find  the  greatest  value  of  this 
expression  for  any  given  value  of  n. 

(6)  Find  the  number  of  ways  in  which  mn  things  can  be  divided 
into  m  sets  of  n  things  each. 

8.  Prove  that 

(a)  In  any  triangle  the  perpendiculars  drawn  from  the  angular 
points  to  the  opposite  sides  meet  in  a  point. 

(6)  If  ABC  be  a  triangle,  AD,  BE  and  CF  the  perpendiculars 
meeting  in  0,  then  0  is  the  center  of  the  circle  inscribed  in  the 
triangle  DEF. 

9.  (a)  D  is  the  middle  point  of  the  side  BC  of  a  triangle  ABC. 
Show  that 

AB^  +  AC^  =  2AD2  +  25Z)2 

(6)  Prove  that  in  any  quadrilateral  the  sum  of  the  squares  on 
the  sides  equals  the  sum  of  the  squares  on  the  diagonals  together 
with  four  times  the  square  on  the  line  joining  the  middle  points 
of  the  diagonals. 

10.  Construct  a  circle  which  shall  pass  through  two  given 
points  and  touch  a  given  circle. 

11.  Find  the  condition  that  the  expressions 

px^  +  qxy  +  ry^ 
p'x^  +  q'xy  +  r'i/2 

may  have  a  common  linear  factor. 

12.  (a)  Show  that 

,       ,7.      logo  N 
log5  N  =  ,  ^    , 
loga  b 

Find  the  value  of  logs  128,  loge  (^h-) 
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(2)  Solve  I 


(6)  Given  log  2  =  .3010,  log  3  =  .4771,  log  7  =  .8451, 
(1)  Show  that  (1.05)io»  >  100 

3^      =3-22'+i 

13.  (a)  Show  that  the  middle  term  of  the  expansion  of  (1  +x)2" 

is 

1-3-5  •••  (2n  -  1)^„     „ 

n 

(b)  If  Cr  be  the  coefficient  of  x*"  in  the  expansion  of  (1  +  x)", 
show  that 

Ci  +  2C2  +  3C3  +  •  •  •  +  nCn  =  w-2"-i 

14.  (a)  Trace  the  changes  in  the  value  of  sin  A  as  A  increases 
from  0  to  27r  and  draw  graphs  of  sin  A  and  tan  A. 

(b)  Show  that 

tan  A(l  -  cot2  A)  +  cot  A{1  -  tan^  A)  =  0 
(sin  A  +  sec  Ay  +  (cos  A  +  cosec  A)^  =  (1  +  sec  A  cosec  A)^ 

15.  Prove  that 

(a)  sin  (A  +  B)  =  sin  A  cos  B  +  cos  A  sin  B 

(f.)  2  tan-  X  +  2  tan-' ;,  =  sin-  ^/i'' +j)|;  ^  ^f/ 

16.  (a)  If  J?  be  the  radius  of  the  circum-circle,  r  that  of  the 
inscribed  circle,  2s  the  perimeter  and  S  the  area  of  the  triangle 
ABC  whose  sides  are  a,  b  and  c,  then 

(1)  «  =  ^ 

(2)  r  =  f 

(6)  How  would  you  proceed  to  solve  a  triangle  given  the 
perimeter  and  angles? 

17.  (a)  Find  the  equation  of  the  straight  line  joining  the  origin 
to  the  intersection  of  the  lines 

2x  +  5i/  -  4  =  0    and    3x  -  2y  +  2  =  0 

(b)  A  straight  line  is  drawn  through  a  fixed  point  A,  cutting 
two  given  lines  Ox  and  Oy  in  P  and  Q.  R  is  the  point  found  by 
completing  the  parallelogram  OPQR.     Find  the  locus  of  R. 

18.  (a)  Find  the  condition  that  the  line  y  =  mx  -\-  c  may 
touch  the  circle  x-  +  y-  -}-  2gx  +  2fy  +  c  =  0. 
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(6)  Find  the  equations  of  the  circles  which  touch  externally 
the  circle  x^  +  y^  —  34x  —  2Sy  +  385  =  0  and  also  the  lines 
X  =  0,  y  =  0. 

19.  (a)  Find  the  equation  of  the  asymptotes  to  the  hyperbola 

?!  _  ^  =  1 

(6)  Find  the  equation  of  the  hyperbola  when  referred  to  those 
asymptotes  as  axes. 

20.  (a)  State  briefly  what  is  meant  by  a  (1)  Trial  Balance, 
(2)  Profit  and  Loss  Account,  (3)  Balance  Sheet. 

(b)  The  trial  balance  of  a  concern  at  the  end  of  a  given  period 
is  as  follows: 

Account  Dr.  Cr, 

Cash $  2,000 

Merchandise 3,000 

Bills  Receivable 15,000 

Bills  Payable $  6,000 

Expenses 2,500 

Proprietorship 16,500 

$22,500  $22,500 

An  inventory  shows  that  merchandise  at  the  end  of  the  period 
is  worth  $6,500.  Draw  up  a  Profit  and  Loss  Account  and  a 
Balance  Sheet. 

PART  II 

1.  Brass  is  an  alloy  of  copper  and  zinc;  bronze  is  an  alloy 
containing  80  per  cent,  of  copper,  4  of  zinc  and  16  of  tin.  A 
fused  mass  of  brass  and.  bronze  is  found  to  contain  74  per  cent, 
of  copper,  16  of  zinc  and  10  of  tin.  Find  the  ratio  of  copper  to 
zinc  in  the  composition  of  brass. 

2.  Prove  (a)  If  ^(a:)  =  ao  +  aix  +  a2X^  +  . . .  then  the  sum 
of  the  first   (r  +  1)   coefficients  in  this  expansion  equals  the 

coefficient  of  x''  in  the  expansion  of  ..       -- . 

1  —  X 

(6)  Show  that  the  sum  of  the  first  n  terms  of  the  series 

1'2  1-2-3  In  n  —  1 

3.  (a)  From  the  expansion  of  loge  (1  +  x)  deduce  a  series 
suitable  for  the  numerical  calculation  of  logarithms  and  explain 
briefly  how  a  table  of  logarithms  may  be  constructed. 
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(6)  If  a,  /3  be  the  roots  of  x^  —  px  +  5  =  0  show  that 

Q,2  _L  ^2  „Z     \     QZ 

loge  (1  +  px  +  gx2)  =  (a  +  ^)x-^-^a;2  +  ^^-y^a:' 

4.  (o)  Explain  the  principle  underlying  the  "  Method  of  Un- 
determined Coefl&cients,"  and  apply  this  method  to  find  the 
sum  to  n  terms  of  the  series 

P  +  23  +  33  +  43  +  . . . 

(6)  Find  the  coefficient  of  a;"  in  the  expansion  of 

x^  +  3x  +  1 
(x  -  l)(x  -  2)(x  -  3) 

5.  Sum  to  infinity  the  series 

,,  2,3, 6,   11,   18, 

^^^  [T  +  ^+|3-  +  ^  +  -^+-" 

^^^  808  "^  10-21  "^  12-24  "^  14-27  "^  "  " 

6.  A  candidate  is  examined  in  four  papers,  to  each  of  which  m 
marks  are  assigned  as  a  maximum.  Show  that  the  number  of 
ways  of  getting  half  marks  in  the  whole  examination  is 

i(w  +  l)(2m2  +  4m  +  3) 

7.  From  the  expansion  of  (1  +  2x  +  x^)^"  show  that 

2n(2>»  -  1)        ,       2«(2»-l)(2n-2)(2»-3) 

I 2n  i  4n 

+  •••  + 


In  In         I  2n  [  2n 

8.  A  bag  contains  10  tickets;  5  of  these  are  marked  0  and  the 
others  with  the  numbers  1,  2,  3,  4  and  5.  Find  the  ptobabilities 
that  the  sum  of  the  numbers  drawn  in  3  trials  shall  be  10, 

(a)  when  the  tickets  are  not  replaced  after  each  drawing; 
(6)  when  they  are  replaced. 

9.  A  set  of  tennis  is  won  by  the  player  who  first  wins  6  games, 
provided  the  other  at  that  time  has  not  won  more  than  4;  but 
if  the  score  at  any  time  reaches  5  to  5,  play  is  continued  until 
one  player  has  won  2  games  more  than  the  other. 

Find  the  respective  chances  of  two  players  winning  a  set  in 
which  the  score  by  games  stands  4  to  3,  assuming  each  player 
has  an  even  chance  of  winning  any  subsequent  game. 
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10.  An  urn  contains  n  balls,  all  black  or  white,  all  numbers  of 
each  being  equally  likely.  A  ball  is  drawn  and  proves  to  be 
white.  It  is  replaced  and  then  another  drawing  gives  a  white 
ball.  If  this;ball  be  also  replaced,  what  is  the  probability  that 
another  drawing  will  give  a  white  ball? 

11.  Test  for  convergency  the  series 

(K\  £-i_i    a:^      1-3  x^      1-3-5  a^ 

12.  (a)  Prove  that 

,      .        ,   n{n  —  1)  .,       , 
W„  =  Wo  +  wAwo  +  - — r;2 —  ^^°  +  *  *  ' 

(6)  Show  that 
U\X  -{-  UiX^  +  Uz7?  +  •  •  •  to  inJEinity 

13.  (a)  Prove  that 

°^'                    ,  n(n  -  1)  ^       ,  n{n  -  l)(n  -  2)  .„       , 
X;  Wz  =  nwa  +    '^2      ^'^'^  +  "^ 172^3 "  "^  "  ' 

(6)  Given 

Wo  =  5,    Wi  =  9,     W2  =  18    and    Wu  =  —  171 

Find 

11 

0 

14.  (a)  Find  dux/dx  in  terms  of  the  finite  differences  of  w^ 
and  show  that 

-j^  =  8ux-i  —  KT  5%z-§  approximately. 

(6)  From  the  relation  ^  =  1  +  A  (where  Eux  =  Wx+i),  or  other- 
wise, show  that 

X  iC^  x^ 

Wo  +  wi  lY  +  W2  Ty  +  W3  Tg-  +  •  •  •  -to  infinity 


=  e' 


(X  x^  x^  \ 

Wo  +  Ty  Awo  +  ly  A2  Wo  +  .Tg  A^Wo  +  •  •  •  J 
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15.  (a)  Prove  that 


dx\v  J 


du 
dx 


dv 
dx 


(h)  Find  dyjdx  where 

(1)  y  =  e^ 

(2)  aa;2  +  2hxy  +  by^  +  2gx  +  2/?/  +  c>  0 

and  J-?  where 


y  = 


5x 


x{2x  -  3){x  -  1) 

16.  (a)  State  Taylor's  and  Maclaurin's  theorems.  Can  the 
latter  be  used  to  expand  in  ascending  powers  of  x  the  functions 
Vx  and  e^''?     Explain  fully. 

(6)  Show  that 


log(H-e^)  =log2  +  ix  + 


r2    _ 


1_ 

192 


X* 


17.  (a)  If /(x)  and  (p{x)  become  infinite  when  x  =  a  show  that 


Limiti^  =  Limit -^'(^^ 


(6)  Evaluate 


<p(x) 


^'(x) 


(1) 
(2) 


18.  (a)  Show  that 


Limit  I cot  x 

x=0      \X 

Limit  a;=^^(^-^> 

d^y  _  _     dy^ 
(dxy 
\dy) 


dx 


and 


dx^ 


d^xdx 
dy^dy 


-3 


d?/2 


d^Y 


(6)  A  particle  moves  in  a  straight  line  and  a  graph  is  drawn  in 
which  the  abscissae  represent  the  time  elapsed  and  the  ordinates 
the  corresponding  velocities.  How  are  (1)  the  acceleration  at 
any  moment  and  (2)  the  distaiice  traveled  in  any  given  time 
represented  in  this  graph? 
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19.  Evaluate  the  integrals 
(a)  I  tan~^  x  dx 

(6)  ■  '" 


(C)  11^  3.3 

20.  (a)  Show  that  the  process  of  integration  is  equivalent  to 
summation. 
(6)  Find  the  area  of  the  ellipse 

PART  m 

1.  How  would  you  proceed  to  verify  a  printed  table  containing 
values  of  the  following  functions? 

(1  -\-iY,    r",     s;n,     a<,    — ,     — . 

2.  A  municipality  at  first  repudiated  its  liabilities  but  finally 
effected  a  compromise  by  paying  all  overdue  interest  on  its 
bonds  to  date  and  replacing  the  outstanding  bonds  by  bonds  of 
the  same  amount  maturing  in  30  years  from  the  date  of  com- 
promise and  bearing  interest  as  follows:  1  per  cent,  per  annum 
for  the  first  five  years,  2  per  cent,  per  annum  for  the  second 
five  years,  the  rate  increasing  each  five  years  by  1  per  cent,  until 
the  sixth  five-year  period  when  6  per  cent,  is  to  be  paid. 

Derive  a  formula  for  obtaining  a  new  book  value  of  the  invest- 
ment adjusted  so  as  to  show  a  net  effective  yield  of  5  per  cent- 
per  annum  for  the  30  years . 

3.  A  lender  makes  a  loan  at  a  rate  of  interest  i  repayable  in 
n  years  by  a  sinking  fund  which  he  can  invest  only  at  a  lower  rate 
j.  After  t  years  the  loan  is  to  be  repaid.  Write  an  expression 
for  the  amount  which  should  be  paid  by  the  borrower  according  as 
(a)  the  repayment  is  at  the  request  of  the  lender; 

(6)  the  repayment  is  at  the  request  of  the  borrower; 
(c)  the  repayment  is  according  to  mutual  agreement  of  both 
parties. 

4.  What  formula  would  you  use  in  practice  to  find  the  yield 
of  a  bond  bought  at  a  premium  when  the  coupon  rate  is  such  as 
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to  make  it  impracticable  to  use  an  ordinary  table  of  bond  values 

(a)  When  only  a  rough  rate  is  desired? 

(6)  When  accuracy  is  desired  to  at  least  two  decimals  per  cent.? 

5.  (a)  Given  q^  =  .008893  find  the  most  probable  number  of 
deaths  during  the  year  out  of  1,000  lives,  all  aged  x. 

(h)  Define  Cx  and  e^. 

(c)  Given  a  complete  table  of  d,  how  would  you  reproduce 
the  mortality  table  from  which  it  was  derived? 

6.  Find  expressions  for  the  probabilities  that  of  three  lives 
(x),  (y)  and  (z) 

(a)  All  will  die  in  the  nth  year  from  the  present  time,  (x) 
being  the  first  to  die; 

(6)  (x)  will  die  in  the  same  year  as  (2),  whether  the  first? 
second  or  third  to  die ; 

(c)  the  survivor  of  (x)  and  (y)  will  die  before  (z) . 

7.  A  large  association  of  lawyers  has  for  many  years  kept 
accurate  statistics  as  to  the  age  at  death  of  its  members  and  from 
its  records  ascertains  the  average  age  at  death  to  be  65.  A 
large  mercantile  establishment  has  also  kept  accurate  records 
of  the  age  at  death  of  its  employees  and  ascertains  the  average 
age  at  death  to  be  58.  It  is  claimed  that  the  mortality  is  rela- 
tively lower  in  the  former  class  than  in  the  latter.  Do  the  facts 
warrant  this  statement?  Explain  your  answer  as  fully  as  pos- 
sible. 

8.  Given  To  equal  to  6,082,031  and  the  following  values  of  Ig 


Age 

Ix 

Age 

Iz 

90 

1273 

97 

37 

91 

871 

98 

19 

92 

675 

99 

9 

93 

366 

100 

4 

94 

222 

101 

1 

95 

129 

102 

0 

96 

71 

(a)  How  many  persons  in  a  stationary  population  of  30,410,000 
are  living  at  one  time  who  have  attained  their  90th  birthday 
but  have  not  attained  their  95th  birthday? 

(6)  How  many  centenarians  are  there  in  the  same  population? 

(c)  What  is  the  complete  expectation  of  life  of  a  person  aged 
95? 

(d)  What  is  the  ratio  of  deaths  to  population  among  pei'sons 
over  90  years  of  age? 
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9.  In  a  recent  trial  for  damages,  a  counsel  in  quoting  life 
annuity  values  stated,  "  In  the  case  of  life  annuities  the  average 
number  of  years  for  which  the  annuity  is  likely  to  be  paid  is 
calculated,  and  the  annuity  becomes  an  annuity-certain  for  that 
period." 

(a)  Discuss  verbally  the  truth  or  fallacy  of  this  statement. 
(6)  Prove  your  conclusions  mathematically. 

10.  Assuming  a  uniform  distribution  of  deaths,  deduce  the 
usual  approximation  to  the  value  of  a  complete  life  annuity. 
Explain  the  nature  and  direction  of  the  error. 

11.  (a)  Express  the  following  in  commutation  symbols: 

U^-       «x^'       ^.ni'       "^-       ^iiTl 

(6)  Find  the  value  of  ct^.^^ 

12.  Prove 

J 1    —  lClxn^^\ 

-Ax  n\   — 

le  ri^ 
transformed  into 


l+i 
and  show  how  the  right-hand  member  of  this  equation  may  be 


Mx   -    Mx+n  +  Dx+n 

13.  (a)  Prove  that  a^]  =  i;i/2'n(^(-)  _  a^-)) 
(6)  Derive  a  formula  for  „  |  Ai^ 

14.  (a)  Give  an  example  of  what  is  meant  by  Continued 
Formula,  Initial  Value,  and  Verification  Formula. 

(6)  Show  how  to  construct  by  a  continuous  method  from  an 
ordinary  table  of  commutation  columns  a  table  of  annual 
premiums  for  ordinary  life  policies. 

15.  (a)  Define  Lx,  7x,  T^. 

(6)  Having  given  census  statistics  showing  the  population  in 
each  year  of  age  at  the  middle  of  a  given  calendar  year  and  a 
record  of  the  deaths  at  each  age  during  the  same  calendar 
year  show  how  you  would  proceed  to  form  a  table  of  mortality. 

16.  A  policy  dated  January  1,  1920,  guarantees  an  income  of 
$1,000  a  year,  the  first  payment  to  fall  due  at  the  end  of  the 
year  of  death  of  the  insured  and  the  final  payment  to  fall  due 
on  January  1,  1950.  It  further  provides  that  if  the  original 
beneficiary  survives  the  insured.,  income  payments  shall  continue 
as  long  as  she  lives  after  January  1,  1950,  at  the  rate  of  $500 
a  year. 

(o)  Derive  a  formula  for  the  net  single  premium. 
(6)  Give  a  verbal  explanation  of  your  result. 
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PART  IV 

1.  (a)  Derive  the  formula 

3tx   ~  4ti-).i  +    lx+2 


6x   —    6i  ~p  3 


24i. 


(6)  What  is  the  corresponding  formula  for 


2.  If  a  table  follows  Makeham's  law  prove  that  Oxyz  may  be 
found 

(a)  By  substituting  a  single  life  t«  and  changing  the  rate  of 
interest. 

(6)  By  substituting  three  lives  of  equal  ages  w,  w,  w. 

3.  Derive  the  values  of 

dx 


(a) 
(J>) 
(c) 
id) 
(e) 


dM, 
dx 

dct 
dx 

dAx 
dx 

ddxy 
di 


4.  (a)  Explain  in  your  own  words  what  is  meant  by  the 
sjnubols  _ 

dx  and  Ax 

(h)  Express  dx\y  and  A^*  as  definite  integrals  and  explain  the 

meaning  of  the  symbols  used  in  the  expressions. 

5.  Show  in  detail  how  you  would  calculate  the  annual  premium 
payable  momently  for  an  assurance  payable  at  the  moment  of 
the  death  of  (x)  provided  he  die  first  of  three  lives,  u^ing  Hardy's 
formula 


r 


Uxdx  =  n{.28wo  +  1.62wn  +  2.2w3n  +  1.62w5n 


+   .56W6n  +   1.62M7n| 

where  w  is  the  limiting  age  of  the  table. 

6.  Show    that    the    difference    between    nV^^''    and    nVx   is 

—X —  P^^^  nVx  and  give  a  verbal  explanation. 
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7.  Illinois  Standard  of  Valuation.  (If  the  premium  charged 
for  term  insurance  under  a  limited  payment  life  preliminary  term 
policy,  providing  for  the  payment  of  all  premiums  thereon  in 
less  than  twenty  years  from  the  date  of  the  policy,  or  under  an 
endowment  preliminary  term  policy,  exceeds  that  charged  for 
like  insurance  under  twenty-payment  life  preliminary  term 
policies  of  the  same  company,  the  reserve  thereon  at  the  end  of 
any  year,  including  the  first,  shall  not  be  less  than  the  reserve 
on  a  twenty  payment  life  preliminary  term  policy  issued  in  the 
same  year  and  at  the  same  age,  together  with  an  amount  which 
shall  be  equivalent  to  the  accumulation  of  a  net  level  premium 
sufficient  to  provide  for  a  pure  endowment  at  the  end  of  the 
premium-payment  period  equal  to  the  dijfference  between  the 
value  at  the  end  of  such  period  of  such  a  twenty-payment  life 
preliminary  term  policy  and  the  full  reserve  at  such  time  of  such 
a  limited-payment  life  or  endowment  policy.) 

What  formula  and  methods  would  you  employ  to  compute  a 
complete  table  of  net  premiums  and  terminal  reserves  for  a 
Twenty- Year  Endowment  policy  to  comply  with  the  above 
standard?  How  would  the  net  premiums  and  terminal  reserves 
compare  with  those  according  to  the  level  net  premium  reserve 
method? 

8.  A  whole  life  policy  is  to  be  paid  for  by  an  annual  premium 
which  is  to  be  reduced  by  half  at  the  end  of  five  years.  Write 
down  the  Prospective  and  Retrospective  formulae  for  the  reserve 
at  any  time  after  five  years  and  prove  them  equal. 

9.  (a)  Demonstrate  by  means  of  a  formula  the  conditions 
under  which  the  terminal  reserve  for  a  whole  life  policy  will  be 
increased  by  a  change  in  the  rate  of  mortality.  Under  what 
conditions  would  the  reserve  be  decreased? 

(6)  How  do  reserves  under  the  AM  ultimate  table  compare 
with  reserves  under  the  American  Experience  table  for  Whole 
Life  policies,  for  Twenty  Payment  Life  policies,  for  Twenty 
Year  Endowment  policies? 

10.  Sketch  the  history  of  policy  valuation  requirements  in 
Canada  and  the  United  States.  Compare  this  with  the  history 
of  valuation  practice  in  Great  Britain. 

11.  (a)  Describe  the  system  of  life  insurance  for  soldiers  and 
sailors  which  is  conducted  by  the  United  States  government. 

(6)  Give  a  short  outline  of  the  history  of  the  Disability  Benefit 
in  life  insurance  policies,  stating  when  it  was  first  introduced  into 
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America  and  what  changes  have  from  time  to  time  been  made 
in  the  disability  clause. 

12.  What  are  the  necessary  elements  of  a  life  insurance  con- 
tract? Is  it  unilateral  or  bilateral?  Is  it  a  contract  of  indem- 
nity?   Give  reasons  for  your  answers. 

13.  (a)  Describe  the  distinctive  features  of 

(1)  A  Convertible  Term  Policy 

(2)  A  Limited  Payment  Life  Continuous  Instalment 
Monthly  Income  Policy. 

(6)  Give  the  substance  of  the  distinctive  clauses  in  the  form 
of  contract  referred  to  in  (2)  above. 

14.  Develop  formulae  for  computing  net  premiums  and  reserves 
(under  contracts  on  lives  still  active),  under  Twenty  Payment 
Life  policies  for  a  Disability  Benefit  operative  to  age  60,  consisting 
of  the  waiver  of  premiums  and  of  an  annuity  of  one  per  cent, 
of  the  face  amount  payable  monthly  beginning  six  months  after 
receipt  of  proof  of  total  and  permanent  disability,  and  continuing 
until  the  death  of  the  insured  without  deduction  from  amount 
payable  at  death,  the  disability  premiums  ceasing  at  age  60. 

15.  (a)  Prove  that 

ar  =  (ax  -  ar)  +  ^-^.  (a,  -  ai) 

Under  what  conditions  does  this  reduce  to 

ar  =  (a.  -  ar) 
(6)  Give  a  verbal  proof  of: 

a"  =  a^  -f-  ^  (ax  —  a*) 

16.  It  is  desired  to  combine  a  table  of  r,  and  the  rate  of  mor- 
tality among  disabled  lives  with  a  certain  mortality  table  so  as 
to  form  a  disability  table  for  use  in  calculating  premiums  and 
reserves.  A  separate  table  may  be  formed  for  each  age  at  entry 
or  a  single  table  may  be  formed  applicable  to  all  ages  at  entry. 
Show  how  you  would  construct  the  Z*",  d^*  dxi  li'i  and  li 
columns  under  each  system.  How  do  the  p'"  values  compare 
under  the  two  systems?  When  a  different  table  is  used  for  each 
age  of  entry,  is  the  value  of  plo  in  the  table  entered  at  age  21 
consistent  with  the  value  of  pl^  in  the  table  entered  at  age  29? 
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EXAMINATION   FOR  ADMISSION  AS  FELLOW 

PART  I 

1.  What  data  are  required  in  order  to  investigate  the  rate  of 
disability?  Having  such  data,  show  how  you  would  proceed  to 
form  a  combined  mortality  and  disability  table. 

2.  Give  a  summation  method  of  graduation  and  indicate  how 
you  would  apply  it  to  find  graduated  values  for  ^65,  ^ee,  Uh  Us, 
Zeg,  and  ^70,  from  the  following  data: 


X 

Ix 

X 

Ix 

X 

Ix 

55 

6,456 

64 

5,123 

73 

3,124 

56 

6,336 

65 

4,934 

74 

2,874 

57 

6,210 

66 

4,736 

75 

2,624 

58 

6,078 

67 

4,529 

76 

2,376 

59 

5,938 

68 

4,313 

77 

2,133 

60 

5,792 

69 

4,089 

78 

1,896 

61 

5,637 

70 

3,857 

79 

1,667 

62 

5,474 

71 

3,618 

80 

1,447 

63 

5,303 

72 

3,373 

3.  Assuming  that  your  company  has  for  some  time  been 
writing  a  considerable  volume  of  group  insurance,  what  system 
would  you  adopt  for  analyzing  the  mortality  experience  as  an 
underwriting  guide  for  the  future?  Mention  any  published 
experience  or  data  on  group  mortality  indicating  conclusions 
which  might  be  drawn  from  such  experience. 

4.  In  what  circumstances  do  you  consider  the  graphic  method 
of  graduation  applicable?  Describe  in  detail  how  you  would 
apply  it. 

5.  Describe  the  sources  and  characteristics  of  (a)  the  Standard 
Industrial  Mortality  Table,  (6)  the  M.  A.  Mortality  Table. 

6.  With  reference  to  the  British  Oflfices'  Assurance  Experience, 
indicate  the  method  of  treating  withdrawals  and  the  formula  for 
the  exposed  to  risk  under  the  select  tables. 

7.  In  view  of  recent  legislation  what  treatment  would  you 
suggest  for  applicants 

(a)  formerly  engaged  in  the  liquor  business, 

(6)  having  a  history  of  excessive  use  of  alcoholic  liquors? 

8.  If  your  company  were  doing  a  sub-standard  as  well  as 
standard  business,  would  you  accept  for  insurance  applicants 
with  the  following  characteristics  and,  if  so,  upon  what  terms 
or  conditions? 
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(a)  Male,  age  25,  with  functional  heart  murmur; 

(6)  Male,  age  45,  showing  evidence  of  glycosuria  on  more  than 

one  examination; 
(c)   Female,  age  26,  height  5  ft.  8  in.,  30  lbs.  overweight. 

9.  A  sub-standard  risk  aged  35  applies  for  insurance.  In  the 
past  cases  of  this  type  have  shown  a  mortality  as  follows : 

Insurance  Mortality  as  Percentage 

Years  of  AM  Select 

1-5   140 

6-10 180 

11-15 210 

16-20 150 

21-25 120 

Discuss  the  several  methods  of  planning  a  policy  that  would 
protect  the  company. 

10.  A  stock  insurance  company  issuing  only  non-participating 
business  is  considering  a  revision  of  its  premiums.  What  general 
considerations  should  be  borne  in  mind  and  what  suggestions 
would  you  make  as  to  the  basis  of  the  new  premiums?  What 
information  would  you  require  before  coming  to  a  final  decision? 

11.  What  arguments  might  be  adduced  for  and  against  the 
issuance  of  participating  immediate  annuities?  On  what  basis 
of  interest,  mortality  and  loading  would  you  compute  the 
premiums  for  such  a  contract? 

12.  Discuss  the  limitations  of  the  full  level  net  premium 
method  of  valuation  as  a  means 

(a)  of  determining  surplus 

(b)  of  establishing  equities  among  different  classes  of  policy- 

holders. 

13.  What  are  the  provisions  of  the  Canadian  Insurance  Law 
as  to  valuation  of  life  insurance  contracts?  A  company  valuing 
its  Canadian  policies  by  the  American  Experience  Table  requires 
an  estimate  of  the  difference  between  the  total  reserve  by  that 
standard  and  by  the  Canadian  standard.  How  would  you  make 
such  an  estimate? 

14.  Draw  up  a  set  of  rules  to  be  used  by  the  change  clerks  of  a 
company  in  making  the  usual  kinds  of  policy  changes. 

15.  A  certain  life  insurance  company  wishes  to  put  into  effect 
a  complete  new  scale  of  cash  surrender  values  and  you  are  asked 
for  advice.  How  would  you  proceed  to  determine  the  maximum 
and  minimum  cash  value  that  could  be  allowed  for  each  plan, 
age  and  duration? 
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16.  Would  you  consider  reinstatement  in  the  following  cases 

and,  if  so,  on  what  terms  and  conditions? 

(a)  Policy  which  has  been  continued  on  extended  term  insurance 
now  expired; 

(6)  Policy  cancelled  for  non-payment  of  loan  of  full  cash  value 
six  months  ago; 

(c)  Deferred  dividend  policy  changed  to  non-participating  paid- 
up  insurance  within  the  dividend  period. 

Give  the  reasons  for  your  answers. 

PART  II 

1.  Give  the  formula  for  the  determination  of  an  annual  divi- 
dend under  the  original  contribution  plan.  Show  clearly  the 
analogy  between  this  formula  and  the  Gain  and  Loss  Exhibit  of 
the  Convention  Blank. 

2.  In  the  allotment  of  the  profit  from  mortality  in  the  scheme 
of  distribution,  one  compan}-  allots  a  constant  percentage  of  the 
cost  of  insurance  at  all  ages,  a  second  company  a  graduated  per- 
centage of  the  cost  of  insurance  according  to  entry  age  and  dura- 
tion, a  third  company  a  graduated  percentage  according  to 
attained  ages,  and  a  fourth  company  a  constant  on  the  amount 
at  risk.     Discuss  these  methods. 

3.  Describe  the  "  Compound  Reversionary  Bonus  "  system  of 
distributing  surplus  as  used  by  British  insurance  companies. 
What  are  its  main  advantages  and  disadvantages?  Compare  it 
with  the  contribution  plan. 

4.  Given  a  separation  of  the  funds  of  a  life  insurance  company 
at  the  beginning  of  a  year  into  two  classes  such  as  deferred 
dividend  and  annual  dividend,  how  would  you  arrive  at  the  funds 
at  the  end  of  the  year  where  the  assets  are  not  kept  separate? 
How  would  you  assess  the  various  items  of  expense? 

5.  State  any  method  in  common  use  for  determining  the 
Expected  Mortality  and  also  the  Actual  Mortality  on  Net 
Amount  at  Risk.  State  the  assumptions  involved  and  develop 
formulae  appropriate  to  the  method. 

6.  What  are  the  general  principles  which  should  regulate  the 
investment  of  the  funds  of  a  life  insurance  company? 

Without  reference  to  any  legislation  on  the  subject  and  in  the 

light  of  your  answer,  discuss  the  suitability  of 

(a)  Loans  on  real  estate, 
21 
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(6)  Common  stock  of  high  class  industrial  undertakings, 
(c)  Foreign  government  securities. 

7.  What  points  would  you  consider  in  acting  upon  an  applica- 
tion for  a  loan  to  be  secured  by  a  mortgage  upon  a  farm. 

8.  Explain  how  you  would  proceed  if  required  to  make  a 
thorough  investigation  into  the  security  underlying  an  offering 
of  railroad  mortgage  bonds. 

9.  What  are  the  main  features  of  the  Federal  Reserve  Bank 
system?  What  effect,  if  any,  would  an  increase  in  the  discount 
rates  of  the  Federal  Reserve  banks  be  likely  to  have  upon  the 
general  level  of  commodity  prices? 

10.  Explain  fully  the  meaning  of  the  expression  "  Gold 
Point."  In  view  of  your  explanation  account  for  the  extent  of 
the  recent  fall  in  the  exchange  rate  between  the  United  States 
and  Great  Britain  and  indicate  why  this  fall  did  not  take  place 
during  the  war. 

11.  How  may  a  country  whose  exchange  is  at  a  discount 
derive  certain  advantages  from  such  condition,  and  to  what 
disadvantages  is  it  subject?  Suggest  several  processes  which 
would  have  the  tendency  to  bring  European  exchanges  back 
towards  normal.  What  effect  does  the  present  condition  of 
the  foreign  exchanges  have  upon  an  American  life  insurance 
company  having  in  force  business  in  Europe? 

12.  Describe  the  non-forfeiture  law  of  either  Massachusetts 
or  Wisconsin. 

13.  What  is  the  essential  difference  between  a  "  warranty  " 
and  a  **  representation  "? 

In  what  circumstances  will  a  misstatement  by  an  applicant 
avoid  the  policy? 

14.  What  are  the  advantages  of  a  pension  scheme  over  a 
pension  fund  for  a  commercial  institution?  What  would  you 
recommend? 

15.  You  are  asked  to  make  a  valuation  of  a  large  pension  fund 
having  benefits  of  the  usual  type  on  death,  disability  and  retire- 
ment and  depending  mainly  on  salary  and  service.  Explain 
without  unnecessary  detail  and  without  formulae  the  various 
stages  of  the  work,  including  information  as  to 

(a)  What  data  you  would  call  for. 

(6)  What  tables  or  other  preliminary  work  j^ou  would  require. 

(c)  Valuation  procedure. 

(d)  Arrangement  of  report. 
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16.  A  contributory  pension  scheme  is  to  be  established  for  the 
clergy  of  a  religious  denomination,  providing  for  a  pension 
upon  disablement  or  at  age  65  of  2  per  cent,  of  the  aggregate 
salary  received  since  ordination. 

Deduce  the  formula  for  the  contribution,  as  a  ratio  of  the 
salary,  required  to  provide  the  benefits  indicated. 
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Eesults  of  Examinations. 

The  following  is  a  list  of  those  who  passed  the  examinations  held 
by  the  Society  on  May  26  and  27,  1920 : 

ASSOCIATESHIP. 


Part  I. 


Babcoek,  E.  W. 
Barnsley,  J.  C. 
Beatty,  J.  G. 
Bourke,  G.  W. 
Gale,  C.  E. 
Caswell,  H.  D. 
Darkow,  M.  D.  (Miss) 
Gavin,  D.  G.  (Miss) 
Haradon,  E.  S. 
Harrison,  W.  H. 
Hodge,  S.  W. 
Holmes,  G.  L. 
Keachie,  F.  B. 
Kelton,  W.  H. 
KoUer,  P.  M.  (Miss) 
McDonald,  W.  E. 
Marsh,  A.  (Miss  ) 


Babcock,  E.  W. 
Barnsley,  J.  C. 
Beatty,  J.  G. 
Bourke,  G.  W. 
Gale,  C.  E. 
Harrison,  W.  H. 
Holmes,  G.  L. 
Kelton,  "W.  H. 
Kolodny,  G. 
Marshall,  G. 


Morrison,  H.  P. 
Oglesby,  E.  J. 
Paterson,  I,  L.  (Miss) 
Phillips,  J.  T. 
Eawles,  T.  H. 
Eeilly,  J.  F. 
Eoa,  Emeterio 
Eobbins,  E.  B. 
Smalley,  H.  L.  (Miss) 
Smith,  J.  B. 
Stowe,  H.  J. 
Taylor,  C.  M. 
Thompson,  A.  E. 
Uhl,  Mignonette  (Miss) 
Vogan,  E,  G. 
White,  J.  E. 
Wilder,  E.  L. 


Part  II. 


Mather,  A.  E.  (Miss) 

Menagh,  L.  E. 

Murray,  J.  G. 

Pike,  M. 

Eeilly,  J.  F. 

Eoa,  Emeterio 

Skilton,  G.  W. 

Smith,  J.  B. 

Stowe,  H.  J. 

Worthington,  E.  E.  (Miss) 
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Allen,  H.  H. 
Allen,  E.  P.  S. 
Benjamin,  R.  R. 
Campbell,  J.  A. 
Craw,  James 
Dowsett,  R.  E. 
Grout,  H.  A. 
Haines,  Armour 
Henderson,  E.  C. 

Allen,  E.  P.  S. 
Bunyan,  A.  T. 
Campbell,  J.  A. 
CulKnan,  C.  B. 
Henderson,  E.  C. 


Part  III. 

Hill,  F.  W. 
Larsen,  A.  ^V. 
McKankie,  R.  C. 
Maccabe,  T.  J. 
Mitchell,  H.  H. 
Rowan,  H.  R. 
"Warren,  L.  A.  H. 
Withers,  S.  C. 

Paet   IV. 

Larsen,  A.  W. 
Mitchell,  H.  H. 
Shepherd,  C.  0. 
Trimble,  J.  R. 


Birkenshaw,  J.  H. 
Bissell,  C.  R. 
Bowerman,  "W.  G. 
Hezlett,  E.  H. 
Holmes,  H. 
King,  E.  C.  (Mrs.) 

Barber,  W.  P.,  Jr. 
Bassford,  H.  R. 
*Coates,  B.  N. 
Gerhard,  F.  B. 

*  Part  I  not  yet  passed. 


FELLOWSHIP. 
Part   I. 

McConney,  E.  M. 
Peirce,  H.  H. 
Powell,  J.  M. 
Smith,  F.  M. 
Warters,  D.  N. 

Part   II. 

Hoskins,  J.  E. 
Kattell,  S.  C. 
Strachan,  W.  B. 


Vol.  XXI,  Part  Two.  No.  64 

TRANSACTIONS 

OCTOBER  28TH  AND  29TH,  1920. 


Address  of  the  President,  William  A.  Hutcheson". 

If  you  will  look  at  our  By-Laws,  you  will  find  that,  "unless  the 
Society  votes  otherwise  for  the  time  being/'  the  second  item  in  the 
order  of  business  shall  be  an  "  address  or  remarks  by  the  President." 
If  the  Society  desire  to  "  vote  otherwise  "  I  shall  be  glad  to  enter- 
tain a  motion  to  that  end,  and  if  I  am  permitted  to  vote  I  can 
guarantee  one  favorable  vote  to  the  proposer  of  such  a  motion. 

In  the  absence  of  such  vote  by  the  Society,  I  shall  proceed  to 
address  you  after  the  method  prescribed  by  custom  for  the  incum- 
bent of  this  high  office.  Before  doing  so,  however,  allow  me  to 
thank  you  for  the  very  great  honor  you  have  conferred  upon  me 
by  electing  me  your  President.  I  feel  that  I  have  done  little  to 
merit  this  distinction,  so  that  I  appreciate  all  the  more  the  honor 
you  have  bestowed  upon  me  as  an  expression  of  your  good  will  and 
kindly  feeling. 

Addresses  by  our  former  Presidents  have  stated  the  purpose  for 
which  our  Society  was  originally  organized,  and  President  Hunter's 
excelleut  wartime  address  of  May,  1918,  on  "The  Spirit  of  the 
Society,"  pointed  out  the  three  phases  through  which  the  Society 
has  passed;  he  stated  correctly,  first,  that  it  had  been  a  professional 
club  developing  the  actuarial  knowledge  of  its  members,  second, 
that  it  had  been  a  scientific  society  which  recognized  its  duties  to 
the  entire  insurance  world,  and,  third,  that  it  was  now  a  scientific 
and  public  society  which  recognized  its  obligations  to  the  com- 
munity and  to  the  country.  This  last  is  the  present  situation,  for 
22  327 


328  ADDRESS    OF    THE    PRESIDENT. 

our  members  are  being  called  upon,  more  and  more,  to  advise  and 
help  in  all  manner  of  undertakings  in  which  our  actuarial  training 
can  be  of  assistance. 

We  have  left  behind  us  the  "  club  "  or  "  close  corporation  "  idea, 
for  we  have  a  mission  to  perform.  As  I  view  it,  that  mission  is  to 
send  out  over  the  continent — over  the  world  if  you  will — as  many 
thoroughly  qualified  actuaries  as  possible.  And  when  I  speak  of 
thoroughly  qualified  actuaries  I  mean  men  and  women  of  character, 
for  the  actuary,  no  matter  of  how  high  scientific  attainments,  if  he 
hath  not  character,  is  a  menace,  a  pitfall,  a  delusion  and  snare. 

I  cannot  but  feel,  therefore,  that  the  great  purpose  of  the  So- 
ciety now  is  to  help  in  the  education  of  young  actuaries,  for  the 
future  of  our  profession,  and  of  our  Society,  depends  upon  the 
rising  generation.  The  methods  of  education  pursued  by  the  So- 
ciety are,  first,  our  examinations,  and,  second,  the  papers,  discus- 
sions and  intercourse  at  our  meetings.  Concurrent  with  these, 
and  of  still  greater  importance  in  the  education  of  the  actuary,  is 
the  practical  experience  which  he  receives  in  his  daily  work  under 
the  guidance  of  the  actuary  of  his  company.  But  it  is  the  Society's 
part  in  his  education  in  which  I  am  at  present  interested. 

With  the  ever-recurring  introduction  of  new  features  in  life 
policies — to  meet  the  needs,  some  may  say  the  whims,  of  the  public 
— our  business  is  daily  becoming  more  complicated,  and  the  office 
work  of  our  embryo  actuaries  is  so  exacting  that  sometimes  I 
wonder  whether  the  Society's  output  of  actuaries — well  trained  and 
of  good  character  and  judgment — is  keeping  pace  with  the  demand 
of  the  companies  and  of  the  public.  To  pass  our  examinations,  the 
student,  in  the  first  place,  must  be  well  grounded  in  mathematics, 
and  then,  while  working  for  our  examinations — four  examinations 
to  become  an  Associate  and  an  additional  two  to  become  a  Fellow — 
he  must  cut  himself  off  for  a  considerable  period  from  many  of  the 
pleasures  of  social  intercourse.  The  self-denial  and  effort  necessary 
in  these  years  of  study  is  compensated,  luckily,  by  an  upbuilding  of 
character. 

I  bethought  myself  recently  to  ascertain  what  period  of  time  was 
taken  to  become  a  Fellow  of  our  Society  and  had  our  records 
searched  for  the  ten  years  ending  in  1919  to  get  some  facts  on  the 
subject,  with  these  results.  During  these  ten  years,  85  members 
passed  all  the  examinations  necessary  to   become  Associates,   63 
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Associates  (either  by  examination  or  otherwise)  became  Fellows 
by  examination,  and  34  of  these  63  Fellows  passed  all  the  exami- 
nations— both  Associateship  and  Fellowship.  The  average  time 
taken  for  the  85  members  to  become  Associates  was  three  and  one- 
third  years  from  date  of  enrolment,  for  the  63  Associates  to  be- 
come Fellows  it  was  four  and  one-quarter  years  from  date  of 
becoming  Associates,  and  for  the  34  to  become  successively  Asso- 
ciates and  Fellows  it  was  slightly  more  than  six  years  from  date 
of  enrolment. 

We  must  not  forget,  on  the  one  hand,  that  a  considerable  period 
of  preliminary  preparation  has  generally  taken  place  before  enrol- 
ment, so  that  the  above  periods  understate  the  average  times  taken, 
and,  on  the  other  hand,  that  the  continuity  of  the  studies  of  many 
during  recent  years  was  interruj^ted  by  their  participation  in  the 
great  war. 

It  was  impossible  to  get  identical  data  regarding  the  two  senior 
actuarial  bodies — the  Institute  of  England  and  the  Faculty  of 
Scotland — and  it  would  have  been  useless  to  have  made  a  com- 
parison during  the  same  ten  years,  for  the  studies  of  their  mem- 
bers were  interrupted  by  the  war  in  1914.  In  the  five-year  period, 
1910  to  1914,  however,  56  became  Fellows  of  the  Institute  by  ex- 
amination— the  average  time  taken  being  eight  and  one-half  years 
— and  36  became  Fellows  of  the  Faculty  by  examination  in  an 
average  time  of  five  and  one-half  years — ^in  both  cases  from  the 
dates  on  which  their  names  first  appeared  on  the  lists  of  these 
societies.  In  comparing  the  eight  and  one-half  years  of  the  Insti- 
tute with  the  six  years  of  our  Society  and  the  five  and  one-half 
years  of  the  Faculty,  it  should  be  remembered  that  the  Institute 
requires  its  Fellows  to  pass  a  greater  number  of  examinations  than 
are  required  either  in  our  Society  or  in  the  Faculty.  In  passing, 
I  might  remark  that  the  bulldog  tenacity  of  the  Britisher  was  evi- 
denced by  one  gentleman's  taking  twenty-six  years  to  become  a 
Fellow  of  the  Institute  by  examination  and  by  another's  becoming 
a  Fellow  of  the  Faculty  by  examination  no  less  than  nineteen  years 
after  entering  as  a  student. 

Regarding  the  previous  education  of  our  members,  it  is  gratify- 
ing to  note  that  of  the  85  who  became  Associates,  55  (that  is,  two- 
thirds)  had  college  degrees,  16  had  been  college  students,  two  ap- 
parently were  high  school  graduates  and  the  remaining  12  had  not 
had  a  full  high  school  course  at  date  of  application  for  enrolment 
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in  the  Society.  Of  the  34  Fellows^,  21  had  college  degrees.  I  might 
add  that  all  six  who  became  Fellows  by  passing  this  year's  final 
examinations  are  college  graduates.  The  Society  is  to  be  congratu- 
lated on  having  such  a  large  majority  of  college  graduates  and  stu- 
dents added  to  its  list  of  Associates  and  Fellows  during  recent 
years. 

Those  who  are  not  college  graduates,  however,  need  not  be  dis- 
couraged, for  out  of  the  85  Associates,  the  55  college  graduates 
took  on  the  average  three  and  one-quarter  years  to  pass  their  Asso- 
ciates' examinations,  while  the  remaining  30  took  less  than  two 
months  longer  on  the  average.  Regarding  the  34  Fellows,  I  find 
that  the  21  college  graduates  took  a  little  less  than  six  years  on  the 
average,  and  the  13  others  took  about  three  months  longer  on  the 
average  to  pass  all  the  examinations  for  Fellowship. 

It  looks  as  if  passing  one  of  the  six  examinations  each  year  was 
about  the  average  standard  attained  by  our  Associates  and  Fellows. 
I  wish  to  draw  the  attention  of  those  who  are  not  yet  Fellows  to 
the  fact  that  it  is  possible  for  a  candidate,  immediately  after  enrol- 
ment, to  pass  Parts  I  and  II.  One  year  later,  he  may  pass  Parts 
III  and  IV,  and  one  year  later  he  may  pass  tlie  two  Parts  of  the 
Fellowship  examination.  It  is  therefore  possible  for  a  student  to 
become  an  Associate  a  little  more  than  one  year  after  enrolment, 
and  for  him  to  become  a  Fellow  a  little  more  than  two  years  after 
enrolment.  The  saving  of  time  being  the  obsession  of  this  age, 
this  is  the  goal  at  which  our  students  should  aim,  and  I  trust  that 
ere  long  we  may  be  able  to  announce  to  the  Society  that  someone 
has  passed  his  examinations  within  the  minimum  time  possible. 

To  return  to  the  student,  however,  and  his  troubles,  in  these 
days  of  universal  unrest,  loafing  and  pleasure  seeking,  it  is  evident 
that  the  temptations  not  to  work  are  great  and  that  the  effort 
which  the  student  must  make  nowadays  is  greater  than  we  older 
members  had  to  put  forth  in  our  day.  On  behalf  of  the  older 
members,  I  am  sure  I  can  extend  to  the  students  and  Associates 
our  sympathy  on  the  increased  difficulties  in  preparing  for  exami- 
nations. As  some  of  these  difiiculties  arise  from  the  ever  extend- 
ing scope  of  actuarial  science,  the  student  can  avoid  the  additional 
difficulties  of  the  future  by  girding  up  his  loins  and  successfully 
passing  the  examinations  without  any  unnecessary  delay.  I  would 
like  to  remind  those  with  whom  I  am  sympathizing,  however,  that 
the  increased  difficulties  they  have  in  preparing  for  the  examina- 
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tions  are  offset  by  greatly  increased  facilities  of  study.  Much  that 
is  necessary  for  preparation  for  the  earlier  examinations  is  now 
found  in  the  Institute  of  Actuaries  Text  Book^  Part  II,  whereas 
some  of  us  had  to  hunt  up  and  collect  the  information  which  was 
brought  together  by  Mr.  King  in  this  excellent  book.  Our  Trans- 
actions and  the  Journal  of  the  Institute  of  Actuaries  are  other  ex- 
amples of  these  increased  facilities  within  the  reach  of  the  student. 
There  is  one  subject  in  our  syllabus  of  examinations,  viz.,  "The 
History  of  Life  Insurance/'  which  has  heretofore  received  scant 
attention  from  the  Society,  and  while  it  is  impossible  to  bring 
within  the  ordinary  limits  of  a  Presidential  Address  more  than  a 
sketch  of  this  subject,  I  have  nevertheless  thought  it  worth  while 
to  gather  and  lay  before  you  some  of  the  factors  in  the  development 
of  the  insurance  idea,  principally  in  Europe,  and  some  of  the  events 
which  led  up  to  the  institution  of  life  insurance  companies  as  we 
know  them  today.  There  is  no  doubt  that  the  actuary  should  have 
a  thorough  knowledge  of  this  history,  and  I  have  chosen  this  sub- 
ject with  the  hope  that  it  may  lighten  the  load  of  the  student.  I 
have  drawn  my  information  from  many  sources  and  append  a  list 
of  some  of  them  so  that  the  student  may  pursue  the  subject  fur- 
ther, and  I  trust  that  he  may  on  some  future  occasion  give  us  the 
benefit  of  his  researches. 

The  Evolution  op  Life  Insurance. 

The  question  as  to  whether  or  not  life  insurance  was  known  to 

the  ancients  has  received  no  small  degree  of  attention  on  the  jDart 

of  several  distinguished  jurists  and  commercial 

„  „     .  historians,  and  there  seem  to  be  traces  of  some- 

Collegia.  ' 

thing  resembling  insurance  in  the  days  of  ancient 
Eome.  The  Eoman  Collegia,  which  were  unions  of  a  religious 
nature,  had  amongst  their  other  features,  provisions  for  burial  of 
their  members. 

The  Collegia  Tenuiorum  were  associations  of  those  of  the  lower 

classes,  and  an  inscription   (A.D.  136)   of  one  of  these  Collegia 

tells  us  that  new  members  must  pay  an  entrance 

Collegia  ^gg  ^^  ^QQ  sestertii  (say  $3.50),  an  "amphora" 

A.D   136.'         (about   6   gallons)    "of  good  wine,"   and  must 

thereafter  contribute  five  asses    (about  5  cents) 

monthly.      For  these  payments  they  secured  300  sestertii  ($10.50) 

to  pay  burial  expenses,  of  which  amount  the  sum  of  50  sestertii 
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($1.75)  was  distributed  among  the  '^funeral  train."  No  distinc- 
tion was  made  in  the  contributions  according  to  age;  no  further 
contributions  were  payable  after  50  years  (c/.  a  50  payment  life 
policy)  ;  the  funeral  benefit  was  not  payable  if  the  monthly  sub- 
scriptions lapsed  for  a  certain  length  of  time  {cf.  our  forfeiture 
conditions) ;  neither  was  it  payable  if  the  member  committed  sui- 
cide. The  records  of  one  of  these  Collegia^  on  its  breaking  up  for 
lack  of  members,  state  that  Artemidorus,  slave  of  Apollonius,  had 
rendered  an  account  showing  that  he  had  expended  all  the  moneys 
for  burials,  etc.,  so  they  apparently  had  accountants  and  treasurers 
in  those  days.  It  would  seem  therefore  that  there  is  considerable 
analogy  between  these  Eoman  Collegia  and  our  present  mutual  life 
insurance  companies:  I  cannot  find,  however,  that  they  had  either 
actuaries  to  guide  them  aright  or  agents  to  canvass  for  new  members. 
In  passing,  it  is  of  interest  to  state  also  that  the  legionaries  of 
the  Eoman  Army  had  provisions  made  for  them,  just  as  there  were 

provisions  made  for  our  own  soldiers  and  sailors 
s  idiers  under  the  Insurance  Act  of  1917;  first,  the  Eo- 

mans  were  given  pensions  on  completion  of  a 
period  of  service;  second,  they  were  required  to  save  by  being  com- 
pelled to  deposit  half  of  any  sums  given  to  them  in  certain  events, 
e.g.,  the  amounts  distributed  when  they  won  a  victory,  and  these 
sums  were  returned,  without  interest,  on  retirement,  or  were  paid 
to  their  relatives  on  death,  which  provision  seems  somewhat  akin 
to  endowment  insurance.  In  addition  to  these  provisions,  sums  to 
cover  burial  expenses  were  given  at  death.  The  exigencies  of  the 
career  of  arms,  however,  and  not  the  spirit  of  mutual  protection 
(as  in  life  insurance)  accounted  doubtless  for  these  factors. 

If  we  turn  to  England,  before  the  Norman  Conquest,  we  find 
similar  organizations  for  bearing  one  another's  burdens.     Every 

freeman  of  14  years  whose  rank  and  property  did 

,,\'^^,  ^^  ^ ■      not  afford  an  ostensible  guarantee  for  his  good 
Mutual  Organi-  t,    -,     ^         ■,  ■  ?   »   i    i 

zations.  conduct,  was  compelled  after  the  reign  of  Athel- 

stan    (925-940  A.D.)    to  find  a  surety  to  keep 

the  peace.     Certain   neighbors   composed   of  ten  families,  which 

combination  was  called  a  "Tithing,"  bound  themselves  for  one 

another  either  to  produce  any  one  of  their  number  who  offended 

against  the  law  or  to  make  pecuniary  satisfaction  for  the  offense. 

These  Tithings  raised  a  fund  by  mutual  payments,  and  out  of  this 

fund   "pecuniary  satisfaction"   was   paid.     Amongst  themselves, 


i 
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"  fines  "  vreve  payable  for  certain  offenses^  and  it  is  interesting  to 
note  that  considerable  value  seems  even  in  these  days  to  have  been 
placed  upon  a  man's  personal  appearance,  for  the  fine  for  breaking 
a  thigh  was  12  shillings,  whereas  20  shillings  was  the  fine  for 
cutting  off  a  man's  beard;  the  loss  of  a  front  tooth  cost  the  offen- 
der 6  shillings,  but  he  only  had  to  pay  3  shillings  for  breaking 
a  rib. 

After  the  Norman  Conquest,  the  ancient  "  Friendly  Societies " 
were  established  in  England.  At  their  meetings,  each  member 
had  to  make  some  contribution  to  the  common 
Soc"eties  fund,   and  when  any  member  got  into  trouble, 

or  died,  the  common  fund  and  each  other  mem- 
ber were  called  upon  to  help  out. 

Later  on.  Gilds  were  established,  some  for  the  express  promo- 
tion of  religion,   others  for  charity,   and  still  others  for  trade. 

^  .^.  ,-  «-,j         From  these  fraternities,  the  various  City  Corpo- 
Bntish  Gilds.  «  x       -i  i      ,.  i 

rations  of  London  arose — such,  for  example,  as 

the  Merchant  Tailors,  the  Goldsmiths,  the  Mercers,  etc.  They 
were  originally  charitable  organizations  to  help  their  brother  mem- 
bers in  need. 

At  these  Gild  meetings,  "the  sick  man's  box"  and  the  "dead 
man's  box"  were  passed  around,  so  that  sickness  insurance  as  well 

"Sick  Man's  ^s  life  insurance  of  a  primitive  nature  was  in  ex- 
Box"   and        istence   in   these   days.        The  payments  to   the 

"Dead  Man's  Gilds  were  voluntary  and  the  amounts  received 
^^*  by  the  beneficiaries  were  uncertain. 

Later  on,  "Tontine  Funds"  were  formed;  each  member  paid 

either  a  single  or  an  annual  contribution,  and  the  income,  or  a 

_    ^.     „     ,       certain  proportion  of  the  accumulated  fund,  was 
Tontine  Funds.  '■     ^  ' 

divided  amongst  the  survivors  at  the  end  of  each 

year;  the  whole  fund  went  either  to  the  last  survivor  or  to  some 
definite  number  of  last  survivors,  or  to  the  survivors  at  the  end  of 
some  definite  period  of  years,  according  to  the  rules  of  each  par- 
ticular fund. 

In  none  of  these  cases  was  the  law  of  averages,  based  on  previous 
experience,  made  the  basis  of  the  pa}Tnent  to  the  fund  or  the  benefit 

^T  ^  «  .    ^.^        to  members,  and  it  is  not  to  be  wondered  at  when 
Not  Scientific.  .      ' 

we  consider  that  so  many  forces  were  working 

which  threw  out  the  law  of  averages,  or  which  at  any  rate  made  it 
impossible  to  recognize  that  there  was  any  such  law. 
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Take  the  various  visitations  of  the  plague.     In  1686,  Sir  Wil- 
liam Petty  in  an  "Essay  concerning  the  Multiplication  of  Man- 
kind"  tells  us  that  "a  plague  happeneth  in  Lon- 
don once  in  twenty  years,  or  thereabouts/'  and  he 
added  that  such  plagues  "do  commonly  kill  one-fifth  part  of  the 
inhabitants." 

In  1662,  Captain  John  Graunt,  "  Citizen  of  London,"  and  a 
relative  by  marriage  of  Sir  William  Petty,  gave  details  of  the  first 
four  of  these  plagues,  as  follows: 

Total  Burials.  Died  ot 

Plague 

(1)  Plague   of    1592-1593    43,730  22,165 

"Christened  in  1593 4,021;    parishes  clear 

of  the  Plague,  none" 

(2)  Plague  of  1603— March-December  37,294  30,561 

(3)  Plague  of  1625— March-December  51,758  35,417 

(4)  Plague  of  1636— April-December  2(3,359  10,400 

156,141  98,543 

Graunt  got  his  information  from  the  London  Bills  of  Mortality 
referred  to  later  on.  He  also  tells  us  that  40  per  cent,  of  the 
people  fled  from  London  during  the  plague. 

De  Foe  tells  us  in  his  "Journal  of  the  Plague  Year  1665,"  that 
many  deaths  were  not  reported  as  due  to  the  plague  and  that 
money  was  given  to  procure  the  registration  of  deaths  as  coming 
from  "other  distempers." 

I  shall  refer  now  to  these  Bills  of  Mortality  as  they  were  the 
precursors  of  our  Mortality  Tables.     The  "Bills  of  Mortalit}'" 

were  published  at  irregular  intervals  in  England 

English  Bills  of      ,  .,}    ,.  ■      .     .     ,.  l.^■  u  a  4 

Mortality  ^-"^^ — ^^    ^^^        ^  ^^^^  ^^  published  lor 

300  years  from  1538  to  1836— giving  lists  of  the 

numbers  of  christenings    (which  were,  of  course,  less  than   the 

number  of  births,  for  only  those  christened  according  to  the  rites 

of  the  Established  Church  w^ere  recorded)   and  also  the  numbers 

of  burials,  arranged  in  1629  and  later  according  to  the  causes  of 

death. 

These  Bills  of  Mortality  seem  to  have  had  their  origin  in  a  Com- 
mission for  a  General  Visitation  of  Eeligious  Establishments 
granted  by  Henry  VIII  to  Thomas  Cromwell,  Vicar  General,  in 
1535,  when  he  broke  with  the  papal  authorities  and  was  declared 
"Supreme  Head  of  the  Church."     In  1538  new  Protestant  Pules 
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and  Regulations  for  the  Kingdom  were  issued,  and  amongst  them 
was  an  injunction,  made  September,  1538,  by  Cromwell,  to  the 
effect  that  every  "Parson,  Vicar  or  Curate"  was  to  keep  a  true 
and  faithful  account  of  all  "  weddings,  christenings  and  funerals  " 
in  his  particular  parish,  subject  to  a  penalty  of  three  shillings  and 
four  pence  for  every  omission. 

The  system  of  registration  so  inaugurated  seems  to  have  fallen 
into  disuse  during  the  reign  of  Queen  Mary,  in  whose  reign  the 
Papal  supremacy  was  re-established,  but  it  was  again  put  into  force 
in  1558  on  Elizabeth's  accession  to  the  throne. 

Until  1562,  London  seems  to  have  evaded  these  registration 
ordinances,  but,  in  this  year,  the  subject  of  mortality  acquired  a 
fearful  interest  in  London  by  the  visitation  of  the  plague,  and 
registration  seems  to  have  been  instituted  then  in  London.  Mait- 
land,  in  his  "  History  of  London  "  tells  us  that  "  In  the  year  1562, 
a  grievous  pestilence  raged  in  this  city,  therefore,  in  order  to  know 
the  increase  and  decrease  of  the  same,  'twas  judged  necessary  to 
take  an  account  of  the  number  of  burials."  He  tells  us  that  it  was 
"the  first  of  the  kind  that  was  ever  taken  in  London"  and  that 
"it  appears  that  the  Kumber  Total  buried  within  the  City  and 
Suburbs  in  that  Year,  amounted  to  23,630  whereof  of  the  plague 
20,136."  When  the  plague  subsided  the  London  weekly  accounts 
of  burials  ceased,  to  be  resumed  again  in  1592  and  1603  on  re- 
currences of  the  plague.  These  Bills  of  Mortality  were  issued  con- 
tinuously from  1603  until  1836.  They  were  no  longer  required 
thereafter,  for  in  1837  registration  of  births  and  deaths  became 
compulsory  in  England. 

In  1728,  for  the  first  time,  the  numbers  of  deaths  occurring 
under  two  years  of  age,  between  2  and  5,  5  and  10,  and  then  in 
10-year  groups  of  ages,  were  stated  in  the  Bills  of  Mortality,  but 
without  information  as  to  the  causes  of  death  at  the  various  ages. 
Some  of  the  causes  of  death  listed  in  these  famous  Bills  of  Mor- 
tality may  interest  you — "Blasted  and  Planet,"  "Headmould- 
shot,"  "  Horseshoehead  "  and  "  Rising  of  the  Lights." 

Perhaps,  however,  when  it  is  explained  how  these  Bills  of  Mor- 
tality were  compiled,  at  least  in  the  early  days,  the  ancient  nomen- 

..  ,     clature  will  not  be  so  surprising.     Graunt  tells 
How    Compiled.  r\ 

us  in  his  "Natural  and  Political   Observations 

mentioned   in   a.  following  Index"    (sic),   "and  made  upon   the 

Bills  of  Mortality,"  published  in  1662,  that,  "When  any  one  dies, 
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then,  either  by  tolling,  or  ringing  of  a  bell,  or  by  bespeaking  of  a 
grave  of  the  sexton,  the  same  is  known  to  the  searchers,  corre- 
sponding with  the  said  sexton.  The  searchers  hereupon  (who  are 
antient  matrons,  sworn  to  their  ofl&ce)  repair  to  the  place,  where  the 
dead  corps  lies,  and  by  view  of  the  same,  and  by  other  enquiries, 
they  examine  by  what  disease,  or  casualty  the  corps  died.  Here- 
upon they  make  their  report  to  the  parish-clerk.  .  .  ." 

Graunt,  in  his  book  already  referred  to,  tells  us  that  little  use 
was  made  of  these  weekly  Bills  of  Mortality  of  London  by  those 
who  purchased  them.  He  stated  that  some  looked  at  the  foot  to 
see  how  the  burials  increased  or  decreased,  some  at  the  casualties 
to  see  what  "had  happened  rare,  and  extraordinary  in  the  week 
currant:  so  as  they  might  take  the  same  as  a  text  to  talk  upon,  in 
the  next  company,"  i.e.,  meeting  of  acquaintances,  whereas  others, 
in  the  plague  time,  wanted  to  know  "how  the  sickness  increased, 
or  decreased,  that  so  the  rich  might  judge  of  the  necessity  of  their 
removall,  and  Trades-men  might  conjecture  what  doings  they  were 
like  to  have  in  their  respective  dealings.  .  .  ."  He  thought  "that 
some  other  uses  might  be  made  of  them,"  such,  e.  g.,  as  calculating 
the  population  of  London. 

He  proceeded  to  estimate  the  population  of  London  in  the  fol- 
lowing way:  From  the  number  of  births,  he  estimated  the  number 
of  childbearing  women  at  double  the  number  of  births;  then  he 
proceeded  to  estimate  the  number  of  families  at  twice  the  number 
of  childbearing  women;  further,  that  there  were  8  to  a  family, 
viz.,  "  the  man,  and  his  wife,  three  children,  and  three  servants,  or 
lodgers,"  so  that  from  about  12,000  christenings  per  annum  (shown 
in  the  Bills),  he  estimated  a  population  of  384,000  as  against  several 
million  estimated  by  others  at  that  time.  He  ultimately  arrived  at 
the  conclusion  that  of  100  born,  there  were  64  alive  at  age  6; 
40,  25,  16,  10,  6,  3  and  1  alive  at  ages  16,  26,  36,  46,  56,  66  and  76 
respectively,  an  arrangement  which  resembles  our  present  mor- 
tality tables. 

That  Graunt's  treatise  made  a  great  reputation  in  its  own  day, 
may  be  judged  from  the  fact  that  King  Charles  II  ordered  The 
Eoyal  Society,  in  recognition  thereof,  to  admit  him  as  a  fellow, 
and  Bishop  Sprat's  History  of  the  Eoyal  Society  tells  us  that  "  his 
Majesty  gave  this  particular  charge  to  his"  (i.e.,  the  Royal) 
"  Society,  that  if  they  found  any  more  such  tradesmen,  they  should 
be  sure  to  admit  them  all  without  more  ado." 
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On  the  other  hand,  John  Evelyn,  in  the  entry  of  March  22d, 
1675,  in  his  famous  "Diary,"  states  that  Sir  William  Petty  was 
the  "  author  of  the  ingenious  deductions  from  the  bills  of  mortality 
which  go  under  the  name  of  Mr.  Graunt." 

When  Graunt  published  his  treatise  in  1662,  it  created  a  great 

sensation  in  continental  Europe  as  well  as  in  England,  and  Louis 

■.T.^  ,  ox  1..  X-        XIV   of   France,   on   reading   it,   ordered   exact 
Vital  Statistics.  '  ^       ' 

registers  of  births  and  deaths  to  be  kept  in 
France.  You  must  remember  that  in  these  days  population  sta- 
tistics were  not  available,  although  they  were  of  vital  importance 
from  a  military  point  of  view  as  showing  the  number  of  men  of 
given  ages  available  for  military  service. 

The  next  fact  to  which  I  wish  to  refer,  is  that  life  insurance 
was  an  outgrowth  of  marine  insurance,  just  as  marine  insurance 

was   an   outgrowth   of   commerce.     In   order   to 
Life  Insurance      i  -i  j.-  j.  •  i       xi 

,  ,,    .  trace  the  connection,  we  must  consider  the  con- 

and  Marine  ' 

Insurance.  ditions  under  which  commerce  was  carried  on  in 
Europe  in  the  middle  ages,  and  we  will  then  see 
the  necessity  for  some  form  of  marine  insurance.  Parenthetically, 
there  is  this  difference  between  marine  insurance  and  life  insur- 
ance, that  the  former,  being  a  scheme  for  the  protection  of  property 
and  wealth,  is  the  concern  of  the  man  of  affairs,  whereas  life  in- 
surance although  originally  devised  for  the  same  purpose  has  now 
become  the  problem  of  the  average  man. 

Returning  to  the  question  of  the  growth  of  commerce,  it  is  de- 
sirable to  present  a  bird's-eye  view  of  the  Europe  of  early  and 

middle  ages  in  order  to  consider  the  conditions 
Commerce  in  ^  .  .  ,  .    ^  ^   j, 

Middle  Ages        under  which  commerce  was  carried  on,  and  the 

countries  engaging  in  this  commerce,  and  then  to 
ascertain,  if  possible,  any  traces  of  the  insurance  idea  in  those  days. 
To  take  the  last  proposition  first,  some  say  that  there  were  dis- 
tinct traces  of  the  practice  of  marine  insurance  to  be  inferred  from 
Roman  history.  However  that  may  be,  the  practice  of  insuring 
cargoes  regularly  grew  up  during  the  Middle  Ages. 

Then,   as  to  the   commerce,   one  must  remember   that  in  the 

thirteenth  and  fourteenth  centuries,  the  Italians  of  the  rich  cities 

of  Genoa,  Pisa  and  particularly  Venice  were  the 

leaders,  and  that  this  commerce  was  with  India 

and  the  East,  and  that  it  came  overland  by  caravan  and  overseas 

by  small  ships — sometimes  by  way  of  the  Red  Sea  and  Egypt, 
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sometimes  by  way  of  the  Persian  Gulf  and  Syria,  and  sometimes 
by  way  of  the  Black  Sea  and  Constantinople.  No  matter  how  it 
came,  it  finally  reached  these  Italian  cities,  where  much  of  it  was 
exchanged  for  the  merchandise  and  products  of  western  and  north- 
ern Europe.  These  overland  routes  were,  of  course,  expensive, 
owing  partly  to  the  small  packages  in  which  the  cargoes  had  to  be 
divided,  and  partly  to  the  dues  exacted  by  the  countries  through 
which  they  passed. 

The  development  of  shipbuilding  later  on  enabled  the  western 

nations  to  go  to  the  Levant  in  their  own  ships,  and  the  Italians 

were   subsequently   displaced   in   this    commerce 

,    7.  .  by  the  Spaniards  and  the  Portuguese;  later  still, 

the  commercial  preeminence  passed  to  England 

and  Holland. 

In  the  fifteenth  and  sixteenth  centuries,  when  the  Turks  took 

possession  of  the  Levant,  they  closed  up  these  various  routes  of 

„,     „    ,  commerce,   and   as   the   Europeans   still   wanted 

The  Turks, 

Indian  silks,  cottons,   pearls  and  spices,  a  new 

way  to  India  and  the  East  had  to  be  found. 

Now  that  the  world  was  known  to  be  round,  the  search  for  a 
new  westward  route  to  India  led  to  the  discovery  of  America,  and 
three  Italians  were  instrumental  in  these  dis- 
^^^  .  coveries.     The  first  of  these,  Christopher  Colum- 

bus, a  native  of  Genoa,  went  into  the  service  of 
the  Spanish,  and  thought  that  he  had  discovered  India  when,  in 
1492,  he  first  reached  what  have  since  been  called  the  West  Indian 
Islands. 

The  second,  John  Cabot,  from  Genoa,  went  into  the  service  of 
England,  and  in  1497  reached  America,  perhaps  Nova  Scotia,  per- 
haps Labrador,  possibly  Newfoundland.  He,  too,  thought  that  he 
had  reached  India. 

About  the  same  time,  the  third,  Amerigo  Vespucci,  of  Florence, 
while  in  the  service  of  Portugal,  landed  in  Brazil.  Doubt  has 
always  existed  as  to  the  dates  of  his  various  voyages  and  as  to  his 
having  been  the  first  to  know  that  he  had  reached  the  mainland. 
He  wrote  a  number  of  letters  about  his  voyages  and  it  was  due  to 
the  publication,  about  1500,  of  these  letters  in  St.-Die,  in  the 
Vosges  mountains,  by  a  professor  of  geography — named  Hylacomy- 
lus — and  at  this  professor's  suggestion  that  the  name  "  America  " 
was  given  to  the  Western  Hemisphere. 
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It  was  not  only  America,  however,  which  was  discovered  at  this 

time,  for  Yasco  da  Gama,  in  the  Portuguese  service,  was  success- 

_„  ful   in   reaching   India   by   rounding   the    Cape. 

The    "Cape"      ^     • -■     ,  n      i  ,      ,     •      ^  .^^      •,, 

Route  to  Inda     I^icidentally,  he  came  back  m  1498  with  a  very 

rich  cargo  therefrom,  and  thus  had  shown  a  new 
route  to  the  far  east,  which  was  really  the  aim  of  these  early  ad- 
venturers. 

To  return,  however,  to  something  allied  to  our  subject:  it  was 
not  an  uncommon  event  in  these  earlier  days,  especially  in  the 

Mediterranean,   for   a    ship   to    be   captured   by 

The  Firates  and  t.  •/ 

Ransoms  pirates  and  it  was  by  no  means  uncommon  for 

the  captain  of  the  ship,  who  was  usually  its  part 
owner,  to  deposit  a  certain  sum  to  be  used  in  ransoming  him  in 
the  event  of  his  capture.  The  next  development  was  to  insure  the 
captain's  life  for  the  duration  of  the  voyage,  which  of  course  was 
term  insurance. 

In  these  early  days,  while  the  Italians  were  still  supreme  in  this 
commerce  with  the  Levant,  Bruges,  which  played  such  an  impor- 

tant  part  as  the  German  submarine  base  in  the 

late  hostilities,  was  a  very  important  center. 
From  the  twelfth  to  the  sixteenth  century,  it  was  the  largest  com- 
mercial city  in  the  north  of  Europe,  and  was  the  center  of  trade 
between  the  Italian  and  Venetian  merchants  on  the  one  hand,  and 
the  English  and  Scandinavian  on  the  other. 

It  is  not  surprising,  therefore,  that  the  records  of  Bruges  con- 
tain references  to  the  insurance  of  cargoes.  The  "  Chronicles  of 
Flanders/'  which  were  gathered  from  ancient  writings  and  pub- 
lished in  Bruges  in  1736,  record  that, 

"At  the  request  of  the  inhabitants  of  Bruges,  in  1310,  the 
Count  of  Flanders  permitted  the  establishment  in  this  town  of  a 
Chamber  of  Insurances,  by  which  the  merchants  were  enabled  to 
insure  their  merchandise  exposed  to  the  risk  of  the  sea,  or  other 
hazards,  for  the  consideration  of  a  few  pence  per  cent.,  as  is  prac- 
tised to  the  present  day." 

Coming  down  a  little  later,  and  crossing  the  English  Channel, 
we  find  that  in  the  middle  of  the  sixteenth  century  marine  insur- 
ance was  common  in  London.     The  Headquar- 

T  ,         ters   of    this   business   was   in   Lombard    Street, 

Insurance  in  ' 

Britain.  which  had  long  been  the  residence  of  the  Italian 

merchants    and    bankers.     These    Lombards,    as 

they  were  called,  came  over  to  England  as  the  Pope's  agents  to 
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collect  from  the  churches  there;  they  later  settled  in  London  in 
large  numbers  and  in  the  seventeenth  century  engaged  extensively 
in  the  marine  insurance  and  other  speculations  suited  to  their  vast 
wealth. 

One  of  the  earliest  references  to  insurance  in  England  is  found 

in  The  Lord  Keeper  Bacon's  speech  in  opening  Queen  Elizabeth's 

first  Parliament  in  1558,  where  he  used  these 

Thereto  words:  "Doth  not  the  wise  merchant  in  every 

A.D.  1558.        adventure  of  danger,  give  part  to  have  the  rest 

assured  ?  " 
Eorty-three  years  later,  in  1601,  the  first  English  statute  re- 
garding marine  insurance  made  its  appearance.   This  statute  is 
First   English      interesting,   and   is   as  follows: 

Statute,  A.D.        tt  a         a   ±  •  ,±  /• 

.  An    Acte    concerning e    matters    of    assurcmces 

amongste  merchantes," 

"Whereas  it  ever  hathe  bene  the  policie  of  this  realme  by  all 
good  meanes  to  comforte  and  encourage  the  merchante,  therebie  to 
advance  and  increase  the  generall  wealth  of  the  realme,  her  Ma- 
jestie's  customes,  and  the  strength  of  shippinge,  Avhich  considera- 
cion  is  nowe  the  more  requisite,  because  trade  and  traffique  is  not 
at  this  presente  soe  open  as  at  other  tymes  it  hathe  bene. 

"And  whereas  it  hathe  bene  tyme  out  of  mynde  an  usage 
amongste  merchaDtes,  both  of  this  realme  and  of  forraine  nacyons, 
when  they  make  any  greate  adventure  (speciallie  into  remote 
partes),  to  give  some  consideracion  of  money  to  other  persons 
(which  commonlie  are  in  no  small  number),  to  have  from  them  as- 
surance made  of  their  goodes,  merchandizes,  ships,  and  things  ad- 
ventured, or  some  parts  thereof,  at  such  rates,  and  in  such  sorte 
as  the  parties  assurers  and  the  parties  assured  can  agree,  whiche 
course  of  dealinge  is  commonlie  termed  a  policie  of  assurance;  by 
means  of  which  policies  of  assurance  it  cometh  to  passe,  upon  the 
losse  or  perishinge  of  any  shippe,  there  followe  the  not  the  un- 
doinge  of  any  man,  but  the  losse  lightethe  rather  easilie  upon 
many,  than  heavilie  upon  fewe,  and  rather  upon  them  that  ad- 
venture not,  than  those  that  doe  adventure;  whereby  all  mer- 
chantes, speciallie  the  younger  sorte,  are  allured  to  venture  more 
willinglie  and  more  freelie,  &c.  &c." 

Coming  now  to  France,  in  the  year  1661,  Admiralty  Advocate 
Estienne  Cleirac,  of  Bordeaux,  published  a  book  regarding  the  uses 
Marine  Insur-      and   customs   of  the   sea — chap.    XVI   of  which 
ance  in  France,    reads  as  follows: 

"XVI.     1.  In  other  countries,  where  the  bodies 
of  people  may  be  captured,  and  reduced  to  bondage,  there  are 
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various  usages  for  the  insurance  of  the  body  and  life  of  men, 
whether  they  be  of  free  condition,  or  slaves;  which  customs  will 
not  be  mentioned  here,  because,  in  France,  men  of  whatsoever 
nation  are  of  frank  and  free  condition. 

2.  Notice  only  will  be  taken  of  what  is  practised  in  this  country 
by  those  who  undertake  distant  voyages,  as  to  the  coast  of  Italy, 
Constantinople,  Alexandria,  or  other  like  voyages  in  the  Mediter- 
ranean and  Atlantic  Seas,  on  account  of  the  fear  which  they  have 
of  the  galleys,  fustes,  and  frigates  of  the  army  of  the  Turk,  or 
corsairs,  who  make  a  traffic  of  the  sale  of  Christians,  whom  they 
capture  as  well  on  sea  as  on  land;  which  creates  occasion  for  the 
masters  and  captains  of  this  country,  when  they  undertake  such 
voyages,  to  stipulate  with  their  merchant-freighters,  or  others,  for 
the  restitution  of  their  persons,  in  case  they  are  captured;  and  this 
they  can  do  even  for  the  people  of  their  crew. 

3.  In  such  a  ease,  the  master  must  in  the  policy  estimate  his 
ransom,  and  that  of  his  companions,  at  so  much  per  head;  declare 
the  name  of  the  ship,  the  stay  or  touchings  which  it  will  make,  the 
duration  of  each  stay,  and  to  whom  the  ransom  is  payable.  The 
insurer  is  bound  to  pay  the  sum  insured  for  the  ransom  15  days 
after  verification  and  certification  of  the  captivity,  without  wait- 
ing for  the  usual  two  months'  delay;  and  without  other  formality 
of  seeing  freightage,  bill  of  lading,  or  charter  party^  it  will  suffice 
to  produce  the  attestation  of  capture  and  the  policy. 

4.  Pilgrims  going  to  the  Holy  Sepulchre  of  Jerusalem,  or  on 
other  distant  voyages,  may  effect  insurance  for  their  redemption, 
valued  at  a  given  amount.  Description  shall  besides  be  made  of 
their  persons,  names,  surnames,  country,  abode,  age  and  rank; 
and,  moreover,  limit  shall  be  made  as  to  within  what  time  they 
undertake  to  make  and  accomplish  the  voyage;  the  longest  period 
shall  be  of  three  years  inclusive,  without  admitting  excuse  of  ill- 
ness, or  other  detention  whatsoever.  In  imitation  of  the  preced- 
ing, those  who  undertake  journeys  or  vows  for  a  lengthened  period, 
or  a  passage  from  one  country  to  another,  may  insure  for  their 
ransom. 

5.  Another  kind  of  insurance  is  made  by  other  nations  upon  the 
life  of  men,  in  case  of  their  decease  upon  their  voyage,  to  pay 
certain  sums  to  their  heirs  or  creditors.  Creditors  even  may 
insure  their  debts,  if  their  debtor  remove  from  one  country  to 
another;  the  same  can  be  done  by  those  having  rents  or  pensions, 
so  as,  in  case  of  their  decease,  to  continue  to  their  heirs  such  pen- 
sion or  rent  as  may  be  due  to  them.  Which  are  all  stipulations 
forbidden,  as  against  good  morals  and  customs,  from  which  endless 
abuses  and  deceptions  arose,  whence  they  have  been  constrained 
to  abolish  and  prohibit  the  said  usages;  which  is  also  to  be  pro- 
hibited and  forbidden  in  this  country." 
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We  see  from  this  that  in  1661  "another  kind  of  insurance  made 

by  other  nations  than  France  upon  the  life  of  men,  in  case  of 

their  decease  upon  their  voyage,  to  pay  certain 

Life    Insurance    g^^jj^g  ^^  ^j^^-j,  j^g-j.g  ^^  creditors."     This  is  term 

France    AD       insurance  and  such  insurance  was  the  first  kind 
1661.  of  life  insurance  of  which  we  have  any  record. 

It  will  be  observed,  however,  that  such  term  in- 
surance was  forbidden  in  France  as  against  good  morals  and  cus- 
toms of  the  times. 

At  a  still  earlier  date  life  insurance  was  forbidden  in  the  Nether- 
lands.    The  24th  Article  of  the  Amsterdam  Ordinance  of  1598 

.    ,  .    „  ,  recites:  "We  expressly  prohibit  insurance  of  the 

And  in  Holland,    ,.,       „  ^  j  ^^^       • 

AD    1598  ^^y  person,  and  likewise  wagers  upon  any 

vo3'age  or  frivolous  purpose;  and  where  they  are 

made,  we  declare  them  void." 

In  1681,  the  10th  Article  of  the  great  French  Marine  Ordinance 
of  Louis  XIV  says,  "We  forbid  the  making  of  any  insurance  on 
.  the  life  of  men,"  but  the  11th  Article  of  these 
AD  1681  Ordinances  goes  on  to  qualify  this  statement  by 
saying  that  "Nevertheless,  those  who  shall  re- 
deem captives  may  have  the  price  of  the  redemption  assured  upon 
the  persons  whom  they  withdraw  from  slavery,  which  the  assurers 
are  bound  to  pay,  if  the  redeemed  on  his  way  back  is  retaken, 
killed,  drowned,  or  if  he  perish  by  other  means  than  natural 
death." 

In  1783,  life  insurance  was  still  regarded  as  obnoxious  in  France, 
Emerigon,  in  his  work  on  insurance,  states  that  "At  Naples, 
Florence,  in  England,  and  other  places,  assurances  on  the  lives  of 
men  are  allowed  to  be  made;  but  this  kind  of  assurances  are  not 
assurances  properly  so  called,  they  are  true  wagers.  These  wagers, 
improperly  called  assurances,  are  prohibited  in  Holland,  and  in 
several  other  countries.  For  a  long  time  they  have  been  pro- 
hibited in  France;  and  this  prohibition  has  been  renewed  by  the 
marine  ordinance.  Man  is  beyond  price.  The  life  of  man  is  not 
an  object  of  trade,  and  it  is  odious  for  his  death  to  become  matter 
for  mercantile  speculation.  And,  as  observes  Grivel,  these  kinds 
of  wager  are  of  sad  augury,  and  may  occasion  crimes.  Such  as- 
surances are  therefore  absolutely  void.  The  premium  stipulated 
is  not  even  due."  The  ban  was  lifted  in  1788,  the  Eevolution  and 
the  Napoleonic  Wars  intervened,  and  life  insurance  was  not  suc- 
cessfully introduced  in  France  until  1819. 
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In  the  seventeenth  and  eighteenth  centuries,  gaming  was  very 
Gaminff  prevalent  all  over  Europe,  and  we  must  remem- 

ber this  fact  in  connection  with  these  prohibitions 
on  insurance. 

Gambling  on  the  duration  of  human  lives  and  other  events  be- 
came so  popular  in  Britain  that  in  1774  "The  Gambling  Act'' 

was  passed  by  Parliament  prohibiting  insurance 
The  Gambling  i         -, 

Act    1774         except  when  there  was  an  insurable  interest.    The 

Preamble  of  this  Act  reads  in  part  as  follows : 

"Whereas  it  hath  been  found  by  experience,  that  the  making 
insurances  on  lives,  or  other  events,  wherein  the  assured  shall  have 
no  interest,  hath  introduced  a  mischievous  kind  of  gaming." 

The  Act  then  goes  on  to  prohibit  such  insurances  and  ends  up 
by  providing  "always,  that  nothing  herein  contained  shall  extend 
...  to  insurances  hona  fide  made  by  any  person  or  persons,  on 
ships,  goods,  or  merchandises.  .  .  ." 

This  Act  was  passed  in  1774  when  insurance  was  in  its  infancy 

and  before  the  formation  of  many  insurance  companies.     When 

an  individual  or  a  group  of  individuals  under- 

Underwriters  takes  to  act  as  insurer  either  of  a  single  life  or 
of  a  single  event,  it  is  in  the  nature  of  a  wager 
unless  he  covers  a  sufficiently  large  number  of  lives,  or  events,  to 
justify  him  in  counting  upon  the  operation  of  the  law  of  averages. 
This  insuring  a  sufficiently  large  number  of  lives  is  what  a  life 
insurance  company  does,  and  it  is  this,  inter  alia,  that  takes  it  out 
of  the  gambling  class.  As  far  as  the  insured  is  concerned,  he  must 
have  some  bona  fide  interest  (independent  of  the  policy)  in  the  life 
insured,  or  the  event,  to  take  his  policy  out  of  the  class  of  wagers. 

To  return  to  the  connection  between  life  insurance  and  marine 

insurance,  about  the  end  of  the  seventeenth  century  marine  insur- 

_        _  ance  flourished,  and  gradually  the  marine  under- 

Term  Insurance.  t 

writers   were   asked  to   insure   the   lives   of   the 

captains  of  the  ships,  not  against  death  so  much  as  against  the 
risk  of  being  taken  by  the  Moorish  or  Turkish  pirates  in  order 
that  in  such  latter  event  a  fund  might  be  available  to  pay  their 
ransom.  From  this  "ransom  insurance"  these  individual  under- 
writers (not  corporations)  seem  to  have  drifted  into  insuring  the 
lives  of  individuals  on  the  one-year  term  plan.  They  perhaps 
looked  for  some  data  on  which  to  base  their  premiums,  and,  if 
23 
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they  did,  they  may  have  hit  upon  Graunt's  figures  based  on  the 
London  Bills  of  Mortality. 

Graunt's  figures  showed  that  one  in  20  (i.  e.,  5  per  cent.)  died 
each  year,  irrespective  of  the  age,  and  whether  the  marine  under- 
writers had  these  figures  before  them  or  not,  they 
Premium    Rates  .    ■   ^       ^  .•  pi^xc  1 

Therefor  certainly  charged  premiums  of  about  5  per  cent. 

for  one  year's  term  insurance  irrespective  of  the 

age  of  the  insured.     As  Graunt's  figures  covered  the  plague  years, 

the  business  was  doubtless  very  profitable  to  these  underwriters. 

The  insurances  granted  at  that  time  were  all  underwritten  by 

individuals,  as  I  have  already  stated,  and  it  was  not  until  1706 

that  the  first  life  insurance  company  was  formed. 

®  This  company  was  the  Amicable  of  London.     It 

Amicable ' '  of 
London.    A.D      ^^®  founded  on  principles  of  mutual  benevolence 

1706.  and  not  on  scientific  principles.    It  was  what  we 

might  call  a  Mortuary  Tontine  Company.  Each 
member  paid  10  shillings  entrance  fee,  a  monthly  premium  of  10/- 
with  an  additional  1/-  per  quarter,  making  a  total  annual  charge 
of  £6.4/-  irrespective  of  age,  but  only  those  between  ages  12  and 
45  were  admitted,  and  the  membership  was  at  first  limited  to  2,000. 
The  amount  insured  was  indefinite.  Apparently,  the  entrance 
fee  of  10/-  and  the  one  shilling  each  quarter  were  for  expenses, 
leaving  £6  per  annum  for  the  death  claims.  One-sixth  of  the  ag- 
gregate first  year's  premiums  (exclusive  of  the  entrance  fees  and 
the  one  shilling  per  quarter)  was  to  be  divided  amongst  the  repre- 
sentatives of  those  who  died  in  the  first  year.  If  the  full  2,000 
members  joined,  this  one-sixth  of  the  aggregate  premiums  would 
of  course  be  £2,000.  A  total  of  £4,000  (one-sixth  of  two  years' 
subscriptions  of  £6  each  for  the  2,000  members)  was  to  be  divided 
amongst  those  who  died  in  the  2nd  year ;  a  total  of  £6,000  amongst 
those  who  died  in  the  3d  year;  a  total  of  £8,000  amongst  those 
who  died  in  the  4th  year,  and  £10,000  amongst  those  who  died 
in  each  year  thereafter.  The  amount  paid  under  each  claim 
in  each  of  the  first  four  years  was  £30.3.8,  £41.13.4,  £50.3.6  and 
£91.19  respectively.  As  the  premium  was  £6.4/-,  the  premium 
rates  for  these  four  years  worked  out  at  20.54  per  cent.,  14.88  per 
cent.,  12.36  per  cent,  and  6.75  per  cent,  respectively,  which  were 
heavy  rates  of  premium  in  view  of  the  fact  that  term  insurance 
could  be  secured  at  that  time  for  a  premium  at  the  rate  of  about 
5  per  cent. 


ADDRESS    OF    THE    PRESIDENT.  345 

In  1761,  the  Amicable  guaranteed  a  minimum  of  £125  at  each 
death.  As  the  premium  was  £6.4.0,  this  gave  a  rate  of  4.96  per 
cent.  It  was  not  until  1807,  or  45  years  after  the  Old  Equitable 
{q.v.)  had  started  business,  that  the  Amicable  commenced  to  write 
insurance  on  the  ordinary  plan,  insuring  definite  amounts  and 
charging  premiums  graduated  according  to  age  at  issue. 

Until  the  Amicable  started  business  in  1706,  the  small  amount 
of  life  insurance  issued  had  been  underwritten  by  individuals  or 
groups  of  individuals,  and  it  had  always  been  on  the  one-year  term 
plan,  without  right  to  renew,  but  the  Amicable's  policy  was  re- 
newable as  the  Society's  full  title — The  Amicable  Society  for  a 
Perpetual  Assurance  Office — indicates.  The  Amicable  was  amal- 
gamated with  the  Norwich  Union  in  1866. 

In  the  year  1720,  i.e.,  14  years  after  the  establishment  of  the 

Amicable  in  1706,  two  stock  companies  were  formed  in  London — 

the  London  Assurance  and  the  Royal  Exchange. 

^  „    ',    These  companies  are  still  in  active  existence  and 
ance  and  Royal  ^ 

Exchange.         celebrated  their  200th  anniversaries  this  year. 

The  Eoyal  Charters,  granted  them  in  1720, 
authorized  them  to  write  marine  insurance,  and  both  companies 
were  given  additional  charters  in  1721  to  write  life  and  fire  in- 
surance. 

One  difference  between  the  Amicable  and  these  other  two  com- 
panies was  that  the  Amicable  did  not  guarantee  a  definite  sum  at 
death,  but  simply  a  pro  rata  share  of  the  definite  amount  set  aside 
for  payment  of  death  claims  each  year,  whereas  the  London  As- 
surance and  the  Royal  Exchange  gu/iranteed  a  definite  sum  at 
death.  These  two  corporations,  however,  did  not,  in  their  early 
days,  charge  premiums  dependent  upon  the  age  of  the  insured,  so 
that  they  were  in  this  respect  in  the  same  category  as  the  Amicable. 
None  of  the  three  was  proceeding  on  a  scientific  basis.  The  pur- 
pose of  these  two  corporations  appears  to  have  been  merely  to 
undertake  life  insurance  contracts  among  other  classes  of  popular 
risks.  Apparently,  it  was  felt  that  with  the  uncertainty  of  life 
it  was  proper  only  for  companies  with  a  capital  stock  to  guarantee 
specific  sums  at  death.  For  many  years  the  London  Assurance 
and  the  Royal  Exchange  wrote  little  life  insurance  and  it  was  all 
on  the  one-year  term  plan  and  at  the  same  premium  rates  irrespec- 
tive of  the  asre  of  the  insured. 
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From  the  1720  charter  of  the  London  Assurance,  it  appears 
that  it  had  to  pay  £300,000  to  the  British  Government  for  this 

mr.  •     «T.    a.         charter  and  that  tliis  sum  was  applied  to  dis- 
Their    Cnarters.  ^  ^ 

charge  the  debts  and  expenses  of  the  Civil  Gov- 
ernment of  Great  Britain.  One  hundred  thousand  pounds  was  to 
be  paid  within  one  month  from  date  of  charter  and  the  balance  in 
instalments  of  £50,000  each.  The  Eoyal  Exchange  agreed  to  pay 
a  similar  sum,  but  each  of  the  companies  appears  to  have  paid  only 
£150,000  in  all.  In  exchange  for  these  payments  they  were  given 
a  monopoly  of  marine  insurance,  and  no  corporation  already  in 
existence  or  thereafter  formed  was  to  have  the  right  to  transact 
marine  insurance,  although  individuals  might  combine  to  under- 
write marine  risks.  One  of  the  conditions  of  the  charter  of  the 
London  Assurance  was  that  it  was  not  to  lend  any  money  to  the 
King  or  his  heirs  without  the  authority  of  Parliament. 

The  President  and  the  Vice-President  of  the  London  Assurance 
are  called  its  Governor  and  its  Deputy  Governor,  and  one  of  the 
provisions  of  its  charter  indicates,  perhaps,  the  difference  between 
the  customs  of  200  years  ago  and  now;  the  pro\asion  being  to  the 
effect  that  if  neither  of  these  officers  put  in  an  appearance  at  a 
Board  meeting  within  two  hours  of  the  appointed  time,  the  meeting 
might  go  on  to  transact  business  without  them. 

One  of  the  preambles  of  the  1721  charter  which  gave  the  Lon- 
don Assurance  the  right  to  sell  life  insurance  policies  is  to  the 

effect  that  "it  has  been  by  experience  found  of 
1721   Charter  • 

^  ^     ^  benefit,  convenience,  and  advantage  for  persons 

of  London  '  '  .     ,,  ^     i-j, 

Assurance.        having  .  .  .  estates  .  .  .  determinable  upon  the  life 

or  lives  of  themselves  or  others  to  make  assurance 
of  the  life  or  lives  upon  which  such  .  .  .  estates  .  .  .  are  deter- 
minable." This  refers  of  course  to  the  tenure  under  which  land  is 
held  very  often  in  England;  instead  of  being  leased  for  a  definite 
number  of  years,  it  is,  in  such  cases,  leased  for  the  duration  of  a 
life  or  lives,  and  the  lease  can  be  renewed  at  such  death  upon  pay- 
ment of  a  fine.  The  providing  of  this  fine  at  death  is  one  of  the 
purposes  for  which  insurance  is  effected  in  England. 

On  November  25,  1721,  the  London  Assurance  issued  its  life 

policy  No.   12.     It  was  a  one-year   term  policy  on  the  life  of 

Nicholas  Bourne,  issued  to  Thomas  Baldwin,  at 

T  T     ^  ^  premium  rate  of  five  guineas,  that  is,  5^  per 

Assurance.         ^^^^'     '^^^  form  of  the  policy  is  interesting;  in 

effect,   it  wagers   that  the  insured  shall  live  a 
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year  and  agrees  to  pay  the  sum  insured  if  he  does  not.  The  policy 
states  that  "the  Governor  and  Company'^  of  the  London  Assur- 
ance "  do  agree  that  the  Life  of  him,  the  said  Nicholas  Bourne,  is 
and  shall  be  rated  and  valued  at  ye  Sum  Assured  " — £100 — "  with- 
out any  farther  Account  to  be  given  to  them  for  the  same."  It 
then  proceeds  to  state  that  the  Governor  and  Company  "  do  assure, 
assume  and  promise,  that  he  the  said  Nicholas  Bourne  shall,  by  the 
Permission  of  Almighty  God,  live,  and  continue  in  this  Natural 
Life,  for  and  during  the  said  Term  and  Space  of  Twelve  Calendar 
Months  .  .  .  Or  in  Default  thereof,  that  is  to  say,  in  case  he  the 
said  Nicholas  Bourne  shall  in  or  during  the  said  Time,  and  before 
the  full  End  and  Expiration  thereof,  happen  to  dye  or  decease  out 
of  this  World  by  any  Ways  or  Means  whatsoever,  That  then  the 
abovesaid  Governor  and  Company  will  well  and  truly  satisfy,  con- 
tent and  pay  unto  the  said  Thomas  Baldwin  his  Executors,  Ad- 
ministrators, or  Assigns,  the  Sum  or  Sums  of  Money  by  him  As- 
sured, and  here  underwritten,  without  any  Allowance,  Deduction, 
or  Abatement  whatsoever,  to  be  made  out  of  the  same,  or  any  Part 
thereof,  and  without  questioning  why  or  wherefore  this  Assurance 
was  or  is  made,  and  without  any  manner  of  Dispute,  Plea,  Pre- 
tence or  Allegation  whatsoever,  in  Law  or  Equity,  to  the  contrary." 
It  also  contains  the  provision  that  it  shall  be  "utterly  void  and 
of  no  Eifect,  in  case  the  said  Nicholas  Bourne  shall  voluntarily  go 
to  Sea,  or  into  the  Wars,  by  Sea  or  Land,  without  License  first 
had  or  obtained  for  his  so  doing,  in  Writing,  under  the  Seal  of  the 
said  Governor  and  Company." 

The  amount  insured  is  stated  at  the  foot  of  the  policy  and 
"underwritten"  with  the  seal  of  the  Company  as  in  the  case  of 
marine  policies. 

From  instructions  given  to  their  Dublin  agent  in  1725,  it  appears 

(1)  That  the  London  Assurance  issued  only  one-year  and  six- 
month  term  policies. 

(2)  That  there  was  no  medical  examination,  but  that  the  appli- 
cant had  to  appear  before  the  agent,  who  in  turn  had  "to  enquire 
after  their  state  of  health  and  manner  of  life." 

(3)  That  the  age  limits  were  10  to  50. 

(4)  That  the  annual  premium  rate  was  five  guineas  (i.e.,  5^ 
per  cent.)  for  persons  in  good  health  who  had  had  smallpox,  or  six 
guineas  (i.e.,  6.3  per  cent.)  for  persons  who  had  not  had  the  small- 
pox and  for  child-bearing  women;  a  policy  fee  of  5/-  was  also 
charged. 
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(5)  That  £500  was  the  maximum  amount  insured. 

(6)  That  the  extra  premium  was  half  a  guinea  (i.e.,  0.525  per 
cent.)  for  leave  to  go  from  Ireland  to  Great  Britain  and  return. 

(7)  That  the  extra  for  travel  elsewhere  was  to  be  fixed  by  the 
Company. 

Although  the  above-mentioned  term  policy  issued  by  the  Lon- 
don Assurance  in  1721  is  the  first  life  policy  insuring  a  definite 

sum  issued  by  a  corporation  of  which  we  have 
Some  Earlier  i    xi,  i      j?    •      i 

_  ,.  .  any  record,  there  are  records  of  similar  one-year 

Policies  on  -^  '  .  .       -^ 

Record.  term  policies  having  been  issued  by  individuals, 

or  group  of  individuals,  at  earlier  dates.     The 

first  of  these  was  issued  in  1583,  that  is,  138  years  earlier,  and  it 

was  underwritten  by  a  group  of  individuals.     The  premium  rate 

was  8  per  cent.,  but  the  age  was  not  stated.     Another  one  of 

which  there  is  record  was  issued  on  3d  September,  1697,  on  the 

life  of  Sir  Eobert  Howard.     It  was  on  the  one-year  term  plan, 

and  the  insured  died  exactly  one  year  later,  on  3d  September, 

1698.     Payment  of  the  sum  insured  was  disputed,  but  the  Court 

held  that,  because  of  the  wording  of  the  policy,  namely,  "for  one 

year  from  the  day  of  the  date  thereof,"  the  insurance  commenced 

to  run  one  day  after  its  date  of  issue  and  was  therefore  in  force  on 

the  day  on  which  the  insured  died. 

The  time  was  not  yet  ripe,  however,  for  life  insurance  based  on 

scientific  lines,  because  mortality  tables,  the  foundation  on  which 

all  life  insurance  is  built,  had  not  yet  been  com- 
Mortality  .,    ,  '  "^ 

Tables.  Pil^"^^- 

Mortality  tables  are,  of  course,  deduced  from 

either  death  records,  as  in  the  case  of  the  Northampton  Table, — 
not  a  very  satisfactory  method, — census  returns  of  population  and 
the  deaths  registered,  as  in  the  case  of  the  Carlisle  Table,  or  from 
the  experience  of  life  insurance  companies — the  best  tables  for  a 
life  company;  but  in  days  gone  by  none  of  these  sources  was  avail- 
able, for  the  first  census  in  Great  Britain  was  not  taken  until 
1801  and  life  insurance  companies  did  not  exist.  In  addition,  in 
the  days  of  pestilence  and  wars,  the  past  experience  may  be  a  very 
poor  guide  to  the  future.  The  European  "War  and  the  recent 
Spanish  Influenza  epidemics  have  brought  this  home  to  us  at  the 
present  time. 

In  London,  the  Bills  of  Mortality,   already  referred  to,  were 
published  irregularly  for  nearly  300  years  (1538  to  1836)  but  they 
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gave  no   infomation  as  to  age  at  death,   apart 

f    Mo  t  lit^      iTom  separating  "infants"  from  "aged/'  until 

of  London,        1^28,     For   the   next   100   years   the   ages   were 

given  and  then  in  1837  registration  of  births  and 

deaths  became  compulsory  in  England. 

The  records  of  the  city  of  Breslau,  in  Silesia,  however,  gave  the 
age  at  death  and  the  sex,  and  in  1693  Dr.  Edmund  Halley  (born 
October    29,    1656),    the    Astronomer   Royal    of 
England,     and    the    discoverer    of    the    Halley 
(Halley).  Comet,  published  a  mortality  table  deduced  from 

these  Breslau  death  records  and  from  the  birth 
records  there  for  the  five  years  1687  to  1691,  inclusive.  He  ar- 
ranged his  life  table  in  the  form  in  which  such  tables  are  still  used. 
He  enumerated  the  uses  to  which  he  thought  his  tables  could  be 
put.  To  quote  his  words,,  "  The  first  use  hereof  is  to  show  the  pro- 
portion of  men  able  to  bear  arms  in  any  multitude,  which  are 
those  between  18  and  56  years."  He  further  pointed  out  that  his 
tables  showed  "  the  difference  between  the  price  of  insuring  the 
life  of  a  man  of  20  and  50  " ;  in  this  he  referred  to  term  insurance, 
the  only  kind  of  life  insurance  then  sold. 

It  was  one  thing,  however,  to  keep  birth  and  death  records,  but 

it  was  quite  a  different  matter  to  make  use  of 

Probabilities       them.      That   required    the    development   of    the 

theory  of  probabilities. 
Fortunately,  however,   coincident  with   the   collection   of  these 
statistics,  a  Frenchman — a  profound  and  versatile  thinker — Blaise 
Pascal  (1623-1662)  applied  himself  to  the  study 
of  the  problem  of  chances  (or  probabiKties  as  we 
now  generally  call  them)  and  he  established  the  first  principles  of 
the  doctrine  of  chances  which  was  necessary  in  laying  the  founda- 
tion of  the  theory  of  vital  statistics  and  its  application  to  the  cal- 
culation of  life  contingencies.     His  interest  in  these  matters  arose 
in  a  peculiar  way.     In  1654,  the  Chevalier  de  Mere — a  reputed 
gamester — asked   Pascal   respecting  the  chances   of   A's   winning 
from  B,  m  games  out  of  m  -|-  n — the  chances  of  A  and  B  being 
equal  each  time — and  this  led  Pascal  to  devote  his  attention  to 
sketching  the  groundwork  of  the  science  of  probabilities. 

It  will  thus  be  seen  that  we  are  indebted  to  the  Game  of  Chance 
for   the   elaboration   of   the   doctrine   of   mathe- 
Chance  matical  probabilities  which  led  to  the  scientific 

basis  of  life  insurance. 
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However,  it  was  Johan  de  Witt,  the  illustrious  Dutch  Statesman 

and  Mathematician,  at  that  time  Grand  Pensionary  of  the  United 

^    „.^^  Provinces  of  the  Netherlands,  who  first  conceived 

De  Witt. 

the  idea  of  applying  the  doctrine  of  probabilities 

to  the  valuation  of  human  life.  The  Netherlands,  at  that  time 
fighting  with  England  and  France,  had  for  some  time  been  raising 
money  by  the  sale  of  life  annuities  based  on  "  nine  years'  purchase,'' 
irrespective  of  the  age  of  the  annuitant,  and  these  annuities  were 
generally  made  to  depend  upon  the  lives  of  young  nominees,  so 
that  De  Witt's  problem  was  to  find  the  highest  value  of  a  life 
annuity,  or  the  number  of  years'  purchase  which  his  Government 
could,  with  perfect  safety,  fix  as  a  uniform  selling  price.  In  1671, 
De  Witt  presented  a  report  to  the  States-General,  estimating  the 
value  of  a  life  annuity  at  age  3  (assuming  4  per  cent,  interest)  at 
16  years'  purchase.  In  his  report,  he  does  not  give  the  values  for 
other  ages,  but  it  was  not  necessary  for  him  to  do  so  as  what  he 
was  aiming  at  was  a  safe  price  for  the  Government;  nevertheless, 
he  calculated  his  annuity  for  age  3  on  correct  principles.  He  ob- 
tained his  data  by  collecting  the  records  of  births  and  deaths  from 
various  towns  in  Holland.  The  life  table  which  he  formed  gave 
128  lives  at  age  3;  one  death  occurred  each  6  months  thereafter 
for  50  years,  leaving  28  alive  at  age  53;  then  one  death  each  9 
months  for  the  next  10  years,  leaving  14.66  alive  at  age  63;  for  the 
next  10  years  one  death  a  year  occurred,  leaving  4.66  at  age  73; 
out  of  these,  one  death  occurred  every  18  months  for  7  years,  leav- 
ing 0.33  alive  at  age  79^  and  this  fraction  dying  before  80. 

As  it  was  money,  and  not  correct  annuity  rates,  that  the  Govern- 
ment wanted,  De  Witt's  treatise  was  suppressed  by  the  Govern- 
ment, and  was  not  discovered  until  180  years  later,  when,  in  1851, 
Mr.  Frederick  Hendriks,  the  famous  British  Actuary,  recovered 
the  Eeport  and  Calculations  in  the  "Eesolutions  of  the  States  of 
Holland  and  West  Friesland"  for  the  year  1671. 

In  1672,  France  and  England  declared  war  on  Holland,  and 
De  Witt  lost  his  influence,  and  he  and  his  brother  Cornelius,  who 
had  distinguished  himself  in  the  sea  fights  under  the  great  Admiral 
Michael  de  Ruyter  against  the  allied  British  and  French  fleets,  were 
murdered  by  a  mob  at  the  Hague  in  the  same  year. 

The  first  use  to  which  mortality  tables  were  put  was  the  calcula- 
tion of  the  premiums  for  the  purchase  of  annuities,  and,  in  fact, 
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_  .„  j^  .  .  the  first  life  insurance  company  of  which  we 
have  record  was  one  started  in  London  by  the 
Mercers'  Company  in  1698  for  the  purpose  of  selling  annuities  for 
the  widows  of  clergymen  and  others. 

Life  insurance  on  scientific  lines  dates  from  the  year  1762,  for 
in  that  year  the  first  company  to  write  ordinary  life  policies  and  to 
charge  premiums  graded  according  to  age  at 
,  issue  commenced  business.  This  company,  the 
1762.  '  Equitable    Life    Assurance    Society — the    "  Old 

Equitable"  of  London — was  the  first  mutual  life 
insurance  company.  The  promotion  of  the  Equitable  was  com- 
menced several  years  earlier,  but  its  establishment  was  delayed  for 
some  time  by  the  opposition  of  the  three  existing  companies — the 
Amicable,  the  London  Assurance  and  the  Eoyal  Exchange. 

The  name  "  Equitable  "  was  given  it  because  the  premiums  were 
to  be  proportionate  to  the  chance  of  death  at  each  age.  In  addi- 
tion, it  contemplated  charging  extra  premiums  for  hazardous  risks. 
From  its  earliest  days  it  issued  life  as  well  as  term  policies,  it 
allowed  30  days  of  grace  for  payment  of  premiums,  and  an  addi- 
tional three  months  for  reinstatement  on  evidence  of  good  health. 
No  medical  examination  of  applicants  for  insurance  was  required 
in  these  days,  but  the  applicant  had  to  appear  before  the  Board  of 
Directors  and  he  had  to  undergo  a  cross-examination  both  as  to  his 
familv  history  and  personal  condition  of  health.  It  also  contem- 
plated dividends  to  its  members,  so  that  it  was  really  a  "mutual" 
company  in  the  present  sense  of  that  word.  Last,  but  not  least,  it 
provided  for  an  actuary  ! 

William  Morgan,  the  Actuary  of  the  Equitable,  writing  of  1779, 
states  that  few  of  the  insurances  up  to  that  period  were  for  the 
benefit  of  surviving  families,  most  of  them  being  "made  on  the 
lives  of  those  improvident  persons  who,  in  the  disposal  of  their 
property,  seemed  to  have  as  little  consideration  for  their  families 
as  for  themselves.  .  .  ."  He  adds  that  "  as  the  price  of  an  annuity 
on  a  life,  however  young,  very  rarely  exceeded  seven  years  pur- 
chase, the  assurances  were  seldom  made  for  a  longer  term,  so  that  a 
very  small  proportion  was  made  on  the  whole  continuance  of  life, 
or  with  any  other  view  than  to  secure  a  purchaser  from  the  risk  of 
losing  the  price  of  his  annuity." 

The  Equitable's  first  premiums  were  computed  by  James  Dodson 
(Mathematical  Master  at  Christ's  Hospital,  London,   author  of 
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"The  Mathematical  Eepository"  and  great-grandfather  of  Augus- 
tus De  Morgan)  from  the  probabilities  of  life  compiled  from  the 
London  Bills  of  Mortality  for  20  years,  including  the  year  1740 
where  the  mortality  was  almost  equal  to  that  of  plague  years. 
These  premiums  were  used  until  1782  when  the  premiums  based 
on  Dr.  Price's  second  Northampton  Table  of  Mortality  (q.v.)  were 
substituted  therefor.  At  some  ages  the  reduction  in  rates  was  as 
great  as  50  per  cent.,  and  the  new  rates  were  made  to  apply  to  old 
as  well  as  new  policies.  Dr.  Dodson  was  46  years  old  and  had 
been  refused  a  policy  in  the  Amicable  because  he  was  one  year 
over  their  maximum  age  of  45 ;  he  died  in  1757,  five  years  before 
the  Old  Equitable  was  successfully  established. 

One  of  the  provisions  of  the  Charter  of  the  Equitable  was  in 
accordance  with  the  practice  of  the  London  Assurance,  namely, 
that  only  those  who  had  had  smallpox  were  admitted  at  ordinary 
rates,  and  there  was  a  provision  for  deferring,  until  a  more  con- 
venient season,  payment  of  any  amount  up  to  75  per  cent,  of  each 
claim  in  case  of  plague  epidemic.  Somewhat  similar  cautionary 
provisions  were  embodied  in  the  charters  of  other  early  companies. 

I  now  wish  to  speak  of  the  Northampton  Table  of  Mortality, 

which,  as  I  have  stated,  was  adopted  by  the  Equitable  in  1782  as 

the  basis  for  its  premium  rates.     It  was  a  very 

„  _^^       ^  important  table  in  its  day,  but  I  want  to  refer 

Northampton  ^  «    i        ,  ,     •        ,  •  i 

Table.  ^°  ^^  because  of  the  close  personal  tie  which  ex- 

isted between  its  compiler  and  some  very  prom- 
inent Americans. 

There  were  two  tables  of  this  name,  based  on  data  derived  from 
the  deaths  registered  in  the  tovm  of  Northampton  in  England. 
The  first  was  published  in  1771  and  the  second  in  1783.  This 
second  table,  the  Northampton  Table,  was  based  on  the  deaths  of 
the  46  years,  1735-1780. 

Now,  Northampton  has  a  very  special  interest  for  us  all,  for 
Laurence  Washington — George  Washington's  ancestor — was  twice 
elected  Mayor  of  Northampton.  The  Manor  of  Sulgrave  in 
Northamptonshire  was  purchased  by  Laurence  Washington  in 
1539  on  the  dissolution  of  the  monasteries  by  Henry  VIII,  on  his 
breaking  with  Eome  and  being  declared  head  of  the  church  in 
England,  Sulgrave  remained  in  the  Washington  family  until 
1610,  and  was  purchased  in  1913  by  a  public  spirited  body  of  Eng- 
lish men  and  women  as  a  part  of  the  proposed  celebration,  in  1915, 
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of  one  hundred  years  of  peace  among  English-speaking  peoples. 
It  has  since  been  turned  over  to  a  Board  of  Trustees^  composed 
equally  of  Americans  and  British^  named  the  Sulgrave  Institution, 
to  be  maintained  as  a  place  of  pilgrimage  for  all  who  venerate  the 
name  of  that  Colonial  Englishman  who  became  the  Father  of  the 
American  Republic.  It  is  quite  possible,  therefore,  in  view  of  the 
long  association  of  tlie  Washington  family  with  Northampton,  that 
the  deaths  of  some  of  the  Washington  family  were  comprised  in 
the  data  used  in  compiling  these  Northampton  Tables !  If  we 
cannot  prove  this,  we  at  least  know  that  John  Washington,  a  man 
of  Northamptonshire  blood — Laurence's  great-grandson,  and 
George's  great-grandfather — came  to  Virginia,  where  we  now  are, 
In  1657. 

So  much  for  Northampton  and  its  American  connections,  but 
now  for  the  Rev.  Richard  Price,  D.D.,  F.R.S.,  the  compiler  of  the 
Northampton  Table.  He  was  born  in  Wales  in 
1723,  nine  years  before  George  Washington 
almost  to  a  day,  for  his  birthday  was  February  23.  We  have  seen 
that  Laurence  Washington  was  granted  Sulgrave  Manor  on  the 
dissolution  of  the  monasteries  by  Henry  VIII  in  1539,  and  Dr. 
Price's  father  was  a  minister  of  a  congregation  of  protestant  dis- 
senters which  body  was  formed  by  some  of  the  Puritan  clergymen 
who  were  ejected  from  their  livings  at  the  restoration  of  Charles  II 
in  1660. 

In  1781,  two  years  before  the  Northampton  Table  was  published, 
Yale  College  conferred  the  degree  of  LL.D.  upon  Dr.  Price,  and, 
at  the  same  time,  upon  the  Father  of  our  country,  George  Wash- 
ington. 

I  shall  refer  later  to  the  causes  which  prompted  Yale  to  confer 
this  honor  upon  Dr.  Price,  but  meantime  I  wish  to  return  to  his 
connection  with  the  Old  Equitable. 

Dr.  Price  was  an  uncle  of  William  Morgan,  the  Actuary  of  the 
Old  Equitable,  and,  as  I  have  stated,  premiums  based  on  the  North- 
ampton Table  were  adopted  by  the  Equitable  in 
Old'  Eauitaljle  l"^^^?  ^^®  J®^^  before  its  publication,  although 
Dr.  Price  seems  to  have  recommended  still  lower 
premiums  based  on  another  Table  of  Mortality,  The  Chester  Table, 
also  compiled  by  him.  So  far  as  I  know,  the  Old  Equitable's  pre- 
miums are  still  based  on  the  Northampton  Table,  although  since 
1900  other  tables  have  been  used  for  valuation  purposes. 

When  the  Equitable  calculated  its  new  premiums  in  1782  from 
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the  Northampton  3  per  cent,  net  premiums,  they  were  so  much 
lower  than  the  old  premiums  based  on  Dodson's 
table,  that  it  was  thought  proper  to  add  15  per 
Premiums.         ^^^^-  ^°  ^®  ^^^  rates.     The  original  premiums 
charged  by  the  Equitable  in  1762  had  been  Dod- 
son  net  premiums,  so  that  this  15  per  cent,  is  the  first  instance  of 
what  we  now  call  '^loading,"  unless  the  ten  shillings  entrance  fee 
and  the  one  shilling  a  quarter  charged  by  the  Amicable  be  con- 
sidered as  such. 

One   incident  in  connection   with   the   iN'orthampton   Table  is 
worthy  of  notice.     In   1808   the   British   Government   started   a 
.  scheme  for  the  re-payment  of  the  Xational  Debt 

ment  Annuities  ^^  selling  life  annuities  and  adopted  the  North- 
ampton Table  as  a  basis.  Of  course,  lower  mor- 
tality than  provided  for  results  in  a  loss  on  annuity  business, 
whereas  it  yields  a  profit  on  insurance  business.  When  the  Gov- 
ernment had  time  to  rectify  the  error  pointed  out  to  them  in  1819, 
they  had  lost  about  two  million  pounds. 

I  want  now  to  return  to  our  friend  Dr.  Price.     Dr.  Price  was  a 
Unitarian  minister  in  London,  and  his  interest  in  life  contingencies 

.       arose  through  certain  lawyers  applying  to  him 
Dr.  Fnce  Again.  .    .  i     i         i> 

lor  his  opinion  on  some  proposed  plans  lor  pro- 
viding reversionary  annuities  for  widows.  On  examination,  he  saw 
the  faults  of  these  schemes  and  this  resulted  in  his  writing  a 
"  Treatise  on  Reversionary  Payments." 

In  1757,  Benjamin  Franklin  was  sent  to  London  to  settle  the 
claims  of  the  Penn  family  and  of  the  Commonwealth  of  Pennsyl- 
vania,  and  while  in  London  he  made   the  ac- 

^     .      .  quaintance  of  Dr.  Price.    On  the  outbreak  of  the 

Benjamin  ^         .  . 

Franklin.  American    Revolution   in    1776    Franklin   moved 

from  London  to  Paris,  but,  notwithstanding  this, 

their  friendship   continued  and  lasted  until  Franklin's  death  in 

1790.     There  was  nothing  in  which  Benjamin  Franklin  was  not 

interested,  and  life  insurance  was  no  exception  to  this  rule. 

In   1759,   "The   Presbyterian   Ministers'   Widows   Fund"   was 
started  in  Philadelphia,  to  sell  annuities;  it  is  still  in  existence 

and  sells  a  small  amount  of  life  insurance  each 
Early  American  rj.^^  ^^^        .^  ^^gg    ^^j^^  Corpora- 

Annuity  Com-      -^  ''  '  '  ^ 

panics.  ^^°^  ^^^  ^^®  Relief  of  Widows  and   Children  of 

the  Church  of  England  in  America"  was  formed 
in  Pennsylvania,  and  the  rates  to  be  charged  by  this  corporation 
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for  annuities  were  computed  by  Dr.  Price  at  the  request  of  Ben- 
jamin Franklin. 

You  will  thus  see  the  connection  between  the  father  of  scientific 
life  insurance  and  life  insurance  in  America. 

At  that  time,  England  was  suffering  from  the  ill  effects  of  the 
wars  in  which  she  had  been  engaged  for  many  years,  and  Dr.  Price 

was  very  much   interested  in  the  matter.     His 
Population 
and  Taxation       investigation  led  him  to  suppose  that  the  popu- 
lation of  Britain  was  decreasing,  and  with  the 
increasing  taxation  necessary  because  of  the  expenses  of  these  wars, 
he  viewed  the  outlook  with  great  concern. 

In  1771,  he  made  an  attempt — probably  the  first  made  by  any 
one — to  fix  the  rate  of  contributions  by  the  mem- 
Societies  ^^^^  ^^  Friendly  Societies  with  some  regard  to 
the  benefits  to  be  received. 
In  1772,  he  published  an  '''Appeal  to  the  Public  on  the  National 
Debt,"  and  he  called  attention  to  the  danger  to  the  kingdom  in  the 

abolishment  in  1733  of  the  sinking  fund  to  pay 
Some    of   Dr.         ™    ,,  ,,-,,,       -r      w,^^^     ,, 

Price's  Works.     ^^   ^^^    country's    debt.     In    1769,    three   years 

earlier  than  this  Appeal,  he  had  written  to  Ben- 
jamin Franklin  on  such  subjects  as  "  The  Expectations  of  Lives," 
"  The  Increase  of  Mankind,"  and  "  The  Population  of  London," 
so  we  see  the  actuarial  bent  of  his  mind  just  before  the  publication 
of  his  first  Northampton  Table  in  1771. 

Price  was  a  great  upholder  of  personal  liberty,  and  upon  the 
determination  of  the  British  Parliament  in  1775  to  restore  its 
dilapidated  finances  by  taxing  the  colonies  of  America,  he  devoted 
his  time  to  opposing  the  claims  of  England,  and  in  1776,  he  pub- 
lished a  book  entitled  "  Observations  on  Civil  Liberty,  and  the 
Justice  and  Policy  of  the  War  with  America."  So  eagerly  was  this 
book  read  that  the  press  could  not  supply  the  demand  for  it,  and  a 
cheap  edition  of  60,000  copies  was  widely  distributed  in  Britain 
and  America. 

As  a  result  of  this  book  Dr.  Price  was  presented  with  the  free- 
dom of  the  city  of  London,  which  shows  the  unpopularity  in  Lon- 
don of  the  war  with  the  American  colonies. 

He  continued  to  write  on  financial  subjects  and  in  the  spring  of 
1777,  he  published  additional  observations  "On  tlie  Nature  and 
Value  of  Civil  Liberty,  on  the  war  with  America  and  on  the  Debts 
and  Eesources  of  Great  Britain." 
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From  1779  to  1781,  on  the  government  Fast-Days  he  always  de- 
livered addresses  on  the  conduct  of  the  war  with  America  and  its 
evil  consequences. 

M.  Turgot,  the  Comptroller  of  Finances,  in  France,  wrote  com- 
mending the  articles  of  Dr.  Price,  and  in  1778,  Dr.  Price  wrote 
"  Advice  to  the  Americans  on  the  Formation  of  their  Government.'"' 

In  1778,  the  Congress  of  the  United  States  invited  Dr.  Price  to 
become  a  citizen  of  the  United  States  and  requested  his  assistance 
Price  invited  by  ^^  regulating  their  finances,  as  you  will  see  by 
Congress  to  be-    the  copy  of  the  following  letter: 

Citizen     AD  " Passy,  NEAE  Paris,  December  7,  1778. 

1778  ^ll" ' 

By  one  of  the  latest  ships  from  America  we 
had  the  pleasure  of  receiving  from  Congress  an  attested  copy  of 
their  resolution  of  the  sixth  of  October  in  these  words: 

In  Congress,  6th  of  October,  1778. 
Resolved, 

That  the  Honourable  Benjamin  Franklin,  Arthur  Lee,  and 
John  Adams,  Esqrs.,  or  any  one  of  them  be  directed  forthwith  to 
apply  to  Dr.  Price,  and  inform  him  that  it  is  the  desire  of  Con- 
gress to  consider  him  as  a  citizen  of  the  United  States,  and  to 
receive  his  assistance  in  regulating  their  finances.  That  if  he  shall 
tliink  it  expedient  to  remove  with  his  family  to  America  and  afford 
such  assistance,  a  generous  provision  shall  be  made  for  requiting 
his  service. 

Extract  from  the  Minutes, 

Charles  Thompson,  Sec." 
"  From  a  great  respect  to  the  character  of  Dr.  Price,  we  have 
much  satisfaction  in  communicating  this  resolution.  We  request 
your  answer,  Sir,  as  soon  as  may  be  convenient.  If  it  should  be 
in  the  aflirmative,  you  may  depend  upon  us  to  discharge  tlie  ex- 
pense of  your  journey  and  voyage,  and  for  every  assistance  in  our 
power  to  make  your  passage  agreeable,  as  well  as  your  reception 
and  accommodation  in  our  country.  We  have  the  honor  to  be, 
with  the  highest  esteem  and  respect.  Sir, 

Your  most  obedient  and  most  humble  servants 

B.   Feanklin 
Arthur  Lee 
"Dr.  Peice"  John  Adams" 

Mr.  Lee  sent  this  invitation  to  Dr.  Price  and  accompanied  it  by 

a  letter  dated  December  8,  1778,  from  Paris,  and  in  answer  to  the 

official    invitation    of    the    American    Commis- 

j_  sioners,  Dr.  Price,  then  56  years  old,  sent  the 

following   note  enclosed   in   a   private   letter   to 

Mr.  Lee: 
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"Newington  Geeen",  January  19th,  1779. 
"  Dr.  Price  returns  his  best  thanks  to  the  Honourable  Dr.  Frank- 
lin, Arthur  Lee,  and  John  Adams,  Esqrs.,  for  conveying  to  him 
the  resolution  of  Congress  of  the  6th  of  October  last,  by  which  he 
is  invited  to  become  a  member  of  the  American  States,  and  his 
assistance  is  desired  in  regulating  their  finances.  It  is  not  possible 
for  him  to  express  the  sense  he  has  of  the  honour  this  resolution 
does  him,  and  the  satisfaction  with  which  he  reflects  on  the  favor- 
able opinion  of  him  which  has  occasioned  it.  But  he  knows  himself 
to  be  ill  qualified  for  giving  such  assistance,  and  he  is  also  so  con- 
nected in  this  country,  and  advancing  so  fast  into  the  evening  of 
life,  that  he  cannot  think  of  a  removal.  He  requests  the  favour 
of  the  Honourable  Commissioners  to  transmit  this  reply  to  Con- 
gress, with  assurances  that  he  feels  the  warmest  gratitude  for  the 
notice  taken  of  him,  and  that  he  looks  to  the  United  States  as  now 
the  hope,  and  likely  soon  to  become  the  refuge,  of  mankind." 

Perhaps  if  Dr.  Price  had  accepted  this  invitation,  the  history  of 
life  insurance  (and  of  actuaries  in  America)  might  have  been 
different. 

A  few  years  later  he  wrote  addresses  to  the  United  States  on 
various  subjects,  such  as  "  The  Importance  of  the  American  Revo- 
lution," "  The  Best  Means  of  Securing  Liberties," 
Continues         "The  Establishment  of  a  Sinking  Fund,"  "The 
Americans,         Cultivation  of  Peace,"  and  "The  Formation  of 

Strict  Political  Union  amongst  the  States." 
We  now  see  why  Yale  College  conferred  the  degree  of  LL.D. 
upon  Dr.  Price  in  1781. 

Some  years  ago  in  New  York  I  happened  to  purchase  an  engrav- 
ing of  Dr.  Price,  and  in  looking  at  this  engraving  closely  I  found 
that  he  was  depicted  as  holding  in  his  hand  a 
Price  letter  addressed  to  him  from  Philadelphia  in  the 

year  1786 ;  unfortunately,  the  name  of  the  writer 
of  this  letter  is  not  given.  Subsequently,  on  visiting  the  Old 
Equitable  in  London,  I  found  that  the  original  painting  by  Ben- 
jamin West,  from  which  this  engraving  had  been  made  by  Thomas 
Holloway,  was  in  their  Board  Room. 

To  return  again  to  the  Old  Equitable.     In  1776,  fourteen  years 
after  the  foundation  of  the  company,  a  valua- 
tion of  its  liabilities  was  made  by  the  Actuary, 
First" Valuation    William  Morgan,  "on  a  plan  recommended  by 
of  Liabilities.      ^^-    Price,"    but    upon   what   basis    is    nowhere 
disclosed. 


The  Old 
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In  the  year  1777,  when  the  Sociely  had  heen  15  years  in  exist- 
ence, a  reduction  of  10  per  cent,  was  made  on  the  old  premium 

rates  of  the  Equitable,  and  this  reduction  was 

Its  First  Insur-  i     ■      j.-u  m  j?  i,j-jj/nj 

_.  .,     -     made  m  the  lorm  o±  a  cash  dividend   (called  a 
ance    Dividends  ^ 

in  Cash.  Bonus)  equal  to  one-tenth  of  all  premiums  paid 

prior  thereto.  These  are  the  first  dividends  paid 
on  any  life  insurance  policies;  they  were  paid  in  cash,  and  they 
were  really  refunds  of  excess  premiums  paid. 

In  1780,  the  Equitable  decided  to  adopt  new  tables  of  premium 
rates  based  upon  the  Northampton  Table   (net  3  per  cent,  pre- 
miums— loaded  15  per  cent.)  and  on  January  1, 
Its   Second         ^^^gg    ^j^^^  ^^^^     ^^  ^^  ^^^^  ^^^  ^^^  ^^^  f^^ 

XUS11T3.I1C6  "^ 

Dividends  in  ^^^  policies,  and  in  order  to  compensate  the  old 
Insurance.  members  for  having  paid  the  higher  premiums 
theretofore,  dividend  additions  at  the  rate  of  $15 
per  $1,000  for  each  premium  paid  were  credited  to  all  policies. 
This  is  the  first  instance  of  dividend  additions  being  credited  to 
life  insurance  policies,  and  since  then  all  subsequent  dividends  of 
the  Old  Equitable  have  been  in  additional  insurance.  William 
Morgan,  writing  in  1821,  tells  us  that  he  thought  it  more  prudent 
to  credit  dividends  as  additional  insurance,  because  "no  immediate 
invasion  of  the  capital,"  i.e.,  assets,  "takes  place"  as  when  cash 
dividends  are  paid.  In  this  connection,  one  must  remember  that 
these  dividends  were  not  distributed  annually,  but  at  the  end  of 
periods  of  years,  and  that,  because  of  the  large  premiums,  the 
aggregate  dividends  amounted  to  a  proportionately  large  part  of 
the  total  assets  of  the  Society. 

The  majority  of  British  companies  to  this  day  pay  their  divi- 
dends in  additional  insurance,  with  a  right  to  surrender  these 
additions  for  cash.  This  is  the  plan  followed  to  this  date  by  The 
Mutual  Life  Insurance  Company  of  New  York,  although,  as  you 
know,  the  majority  of  American  companies  pay  their  dividends 
in  cash. 

In  the  years  1811  to  1815  the  Old  Equitable  wrote  somewhere 

between  700  and  800  policies  for  about  $5,000,000  each  year,  and 

their  records  tell  us  that  the  "Society  continued 

Alanne    a         ^^  increase  to  such  a  degree  as  to  excite  an  alarm 
Equitalile's  . 

Growth    1815       f^^  '^^'^  safety  from   being  rendered  unmanage- 
able   by  its   magnitude,   and   the   extent   of  its 
concerns." 
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The  Equitable's  records  state  that  in  1815  tlie  directors  were 
clearly  of  opinion  that  some  measures  should  be  devised  to  check 

the  too  rapid  accession  of  new  members,  because 

Limitation   of       , ,  j?     •  i   xi.  i  i  i      i 

„    .  they  were  airaid  these  new  members  would  ab- 

New  Business,  ^ 

1815  ^°^"'-*  ^^^^  greater  part  of  the  surplus,  to  which 

they  had  never  contributed.  The  method  which 
was  adopted  in  1816  was  to  limit  the  number  of  future  partici- 
pators in  the  surplus  to  5,000  whenever  the  present  number  of 
members  (about  9,000)  had  been  reduced  to  5,000.  (By  1859  the 
total  number  of  policyholders  had  declined  to  under  5,000.)  Only 
after  the  number  of  existing  policyholders  was  reduced  below  5,000 
were  the  members  who  joined  in  1817  admitted  to  the  favored  5,000 
class.  This  is  somewhat  akin  to  a  voluntary  limitation  of  the 
amount  of  new  business  to  be  written  each  year,  and  may  be  con- 
sidered as  the  precursor  of  the  legal  limitation  imposed  on  all 
companies  by  the  New  York  Insurance  Law  of  the  year  1906. 
"  There  is  nothing  new  under  the  Sun." 

As  the  Old  Equitable  has  never  employed  agents,  it  has  done  a 
very  small  new  business  since  the  advent  of  companies  employing 
agents.  The  results  to  its  limited  number  of  policyholders  have 
been  excellent,  but  it  is  in  a  sense  a  "close  corporation."  We 
must  therefore  look  for  some  other  company,  more  like  our  modern 
American  companies,  to  trace  the  later  developments  in  life  insur- 
ance as  we  know  them  today.  Luckily,  the  records  of  an  excellent 
Scotch  mutual  company  are  available  for  this  purpose. 

In  1815,  The  Scottish  Widows  Fund  and  Life  Assurance  So- 
ciety, which  is  still  the  most  representative  British  life  company, 
commenced    business    on   the   mutual   plan.      It 

,        „     ^       was  originally  intended  to  be  a  society  for  the 

Widows  Fund,  »  t»  .  •  -r  •    •      , 

1815.  issuance  of  life  annuities.     Its  original  prospec- 

tus issued  in  the  year  1811  stated  that  it  was  a 
plan  to  establish  a  general  fund  for  securing  provision  to  widows, 
sisters,  and  other  females.  In  1812,  the  second  prospectus,  how- 
ever, stated  that  it  was  a  plan  for  establishing  a  general  fund  for 
securing  provision  to  widows,  sisters,  etc.,  and  for  insuring  capital 
sums  on  lives. 

The  "  Scottish  Widows "  was  avowedly  framed  on  the  lines  of 
the  Old  Equitable,  and  the  chief  promoters  of  the  Scottish  Widows 
24 
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made  the  iourney  from  Edinbursrh  to  London 
Based  on  Old      .  ,      /•  •  v-  r  ^     i     r   ^ 

Eauitable  ^  ^        chaise,  a  journey  which   took  between 

four  and  five  days,  to  consult  Mr.  Morgan,  the 
Actuary  of  the  Equitable.  Its  original  premiums  were  based  on 
the  net  Northampton  Table  of  ^lortality  and  4  per  cent,  interest, 
with  a  loading  of  2|  per  cent.  They  issued  ordinary  life,  limited 
payment  and  single  payment  life  as  well  as  term  policies  from  the 
start.  These  original  premium  rates  held  good  until  186-i  when 
new  rates  based  on  Joshua  Milne's  Carlisle  Table  of  Mortality 
and  3  per  cent,  interest  were  put  in  force.  They  paid  cash  sur- 
render values  and  made  loans  on  policies  from  the  beginning,  even 
after  pa3rment  of  only  one  premium. 

The  records  of  the  "  Scottish  Widows "  contain  many  items  of 
interest  regarding  the  early  practices  and  development  of  life  in- 
surance.    Its  original  Articles  of   Constitution, 
Interest  ^^^  example,  provided  that  if  any  person  whose 

life  was  insured  should  die  upon  the  high  seas 
(persons  passing  in  His  Majesty's  packets  between  Great  Britain 
and  Ireland,  or  in  the  usual  passage  vessels  sailing  between  Leith 
...       VI      ^^^  London  excepted)  his  policy  should  become 
void  and  the  liability  of  the  Society  should  cease 
and  determine.     In  1821,  shortly  after  the  advent  of  steam  vessels, 
the  directors  considered  "  that  passage  by  steam  vessels  has  of  late 
years  become  frequent,  and,  so  far  as  known  to 
Vessels  ^^^  directors,  is  at  least  equally  safe  ivith  con- 

veyance by  the  vessels  falling  under  the  foresaid 
description  in  the  Articles  of  Constitution "  (that  is,  sailing 
packets),  and  "resolved  that  the  exception  should  be  extended  to 
insured  persons  passing  along  the  routes  described  ...  in  steam 
vessels  or  packets  as  well  as  in  the  usual  passage  vessels  sailing  on 
such  routes." 

In  the  same  year,  1821,  it  required  payment  of  an  extra  pre- 
mium of  one-eighth  of  one  per  cent,  of  the  sum  insured  "for  the 
sea  risk  from  Great  Britain  to  France  and  back 

TrlmiS!!*       ^'y  ^^y  ^^  ^^^^^  «^^  Calais." 

In  1822,  a  military  cadet  aged  20  was  charged 
an  extra  premium  of  seven  per  cent,  per  annum,  5  per  cent,  for 
the  voyage  to  and  residence  in  India,  and  2  per  cent,  for  the  ??itZi- 
tary  risTc  in  India. 

In  1822,  Sir  Walter  Scott  applied  for  a  policy  on  his  brother's 
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life,  his  brother  then  being  a  paymaster  of  the  70th  Regiment  serv- 
ing in  Canada,  and  the  Society  agreed  to  issue  this  policy  with  an 
extra  premium  of  2  per  cent,  of  the  sum  insured  for  residence  in 
Canada.  In  1823  we  find  a  record  of  a  permit  being  given  to  a 
certain  policyholder  at  an  extra  premium  of  one-half  of  1  per 
cent.  "  to  sail  in  his  pleasure  boat." 

The  first  dividend  in  the  "  Scottish  Widows  "  was  declared  as  at 

December  31,  1824.     It  was  in  the  form  of  additional  insurance 

with  the  right  to  surrender  for  cash.     This  first 

Scottish  dividend,  or  bonus  as  it  was  and  is  called  in 

„.^  ?^^^.  ^    t    Britain,  was  at  the  rate  of  12  per  cent,  additional 
First     Dividend     .  ',  ,...         -,.,t 

in  Additional      insurance  to  policies  issued  prior  to  January  1, 

Insurance.  1820,  with  a  further  dividend  of  14  per  cent,  to 
be  paid  on  all  death  claims  on  such  policies  oc- 
curring before  December  31,  1831,  making  26  per  cent,  in  all,  and 
with  a  further  dividend  addition  of  1^  per  cent,  per  annum  on  the 
original  sum  insured  and  on  the  26  per  cent,  of  dividend  additions 
for  each  premium  paid  in  the  years  1825  to  1831  inclusive,  also 
contingent  upon  death  occurring  before  December  31,  1831,  the 
date  of  the  second  distribution  of  surplus.  Policies  less  than  five 
years  old  received  dividend  additions  at  the  rate  of  1^  per  cent, 
per  annum  for  each  premium  paid,  contingent  upon  death  within 
the  next  dividend  period. 

In  1825  we  find  an  indication  of  the  habits  of  these  days  in  a 
record  that  the  directors  set  aside  a  sum  of  120  guineas  "for  pui' 
chasing  snuff  boxes  or  pieces  of  plate  to  be  pre- 
sented by  the  Society  to  Mr.  Morgan  (of  the  Old 
Equitable)  ...  as  a  grateful  remembrance  ...  of  the  benefits 
derived  from  their  occasional  advice  during  the  progress  of  the 
Society." 

During  the  first  ten  years  of  the  Society's  existence  the  directors 

received  no  remuneration  for  their  services,  but  in  1825  a  weekly 

fee  of  half  a  guinea  apiece  was  granted  to  each  of 

„ ..^„      the  five  directors  who  were  told  off  in  rotation  to 

Remuneration. 

attend  the  meetings  of  the  Court. 
In  1827  a  policyholder  who  wanted  to  visit  New  York,  Phila- 
delphia, Baltimore  and  Washington,  and  return  by  way  of  Mont- 
real, was  required  to  pay  an  extra  premium  of 
American    Trin     "^  P^^  cent,  of  the  sum  insured  "in  respect  of  the 
extra  rislc  incurred." 
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In  the  year  1830,  the  question  as  to  how  securities  were  to  be 
valued  came  up — whether  they  were  to  be  taken  at  cost  price  or  at 
the  current  market  quotation  of  the  day.     Both 
Securities.         ^^  these  methods  were  rejected  as  being  unsound, 
and  it  was  decided  to  value  them  so  that  the  in- 
come derived  on  each  would  yield  4  per  cent,  on  the  valuation. 

In  1830  a  certain  judge  in  prospect  of  being  obliged  at  some 
future  time  to  retire  from  the  bench  with  a  diminished  income  was 

allowed   to  pay   an   increased   premium   for   the 

Commuting  ,.  i,i  ^  ■         t  •  -, 

-  next  ten  years  m  order  to  have  his  policy  paid 

Premiums.         ^P  ^^  ^^^  ^nd  of  that  period — an  early  instance 
of  commuting  future  premiums. 
In  1831,  a  Pensioner,  Thomas  Ross,  aged  42,  who  had  lost  both 
legs  below  the  knee,  at  Waterloo,  by  a  cannon- 
Extra  ^^^°^'    ^^^    insured    for    £150    at    the    ordinary 
rate. 
In  1832  the  directors  received  intimation  of  the  death  of  Sir 
Walter   Scott  of   Abbotsford,   and   the   doctor's   certificate   stated 
"that  the  said  Sir  Walter  Scott  did  not  die  by 
Scott's  Policy      ^^*  ^^^  hand,  nor  suffered  death  by  the  hands 
of  justice,  but  that  his  death  was  occasioned  by 
repeated  apoplectic  attacks."     In  1824  he  had  insured  for  £3000, 
and  this  amount  was  increased  by  dividend  additions  to  £3,360 
at  death. 

In  a  speech  made  in  the  year  1834  at  the  Directors'  meeting  of 
the  "  Scottish  Widows,"  we  find  a  statement  that  no  commissions 
are  paid  for  the  introduction  of  business  except 
1834  ^^  local  and  ordinary  agents,  although  the  prac- 

tice "of  giving  a  large  commission  (5  per  cent.) 
to  persons  who  procure  business "  had  been  introduced  there  by 
stock  companies.  He  added  that  "  it  is  highly  creditable  to  this 
Society  that  nothing  of  the  kind  is  offered."  In  1845  they  refer 
to  this  rebating  as  a  "system  of  bribing  parties  unconnected  with 
the  office  by  the  offer  of  a  commission  on  all  business  introduced" 
by  them.     Once  again,  "  There  is  nothing  new  under  the  Sun." 

In  1835  the  "  Scottish  Widows "  decided  to  allow  all  policy- 
holders, not  seafaring  men,  to  pass  in  time  of  peace  from  or  to  any 
port  in  Europe  without  extra  premium.     I  can- 

.    -o„e  not  find  when  America  was  included  within  the 

in  1835. 

free  limits  of  travel,  but  for  a  great  many  years 
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their  policies  have  now  been  free  from  restrictions  as  to  residence 
or  travel. 

In  the  early  Sizties,  the  "  Scottish  Widows  "  established  branch 

offices  in  the  larger  cities  of  England,  Scotland  and  Ireland,  and 

the  managers  of  these  offices  appointed  agents, 

Offices  ^^   ^^^^^   ^^^   ^^®   ^^^^   sixty   years   their   agency 

organization  has  been  very  similar  to  that  of 
American  companies  which  now  work  under  the  Managerial,  as 
opposed  to  the  General  Agency  system.  It  was  the  first  company 
to  pursue  this  policy  and  it  naturally  forged  ahead  of  the  other 
companies,  and  still  stands  for  all  that  is  best  in  life  insurance  in 
Great  Britain. 

I  have  now  come  to  the  end  of  the  pleasant  task  I  set  myself,  and 
I  am  all  too  conscious  of  its  many  shortcomings;  particularly  of 
these :  first,  the  inordinate  length  to  which  it  has  run ;  second,  the 
inclusion  of  many  statements  which  may  seem,  in  some  cases,  un- 
important, and,  in  others,  more  or  less  irrelevant;  and,  third,  the 
omission  of  any  reference  to  many  important  circumstances  which 
might  very  well  have  been  included. 

Eegarding  the  omissions,  the  failure  to  refer  to  life  insurance 
in  America  may  seem  to  some  the  most  glaring,  but  the  evolution 
of  life  insurance  on  this  continent  is  too  important  a  subject  to  be 
covered  by  any  such  sketch  as  this.  As  to  the  original  Amer- 
ican companies,  suffice  it  to  say  that  their  rates  and  practices  were 
adapted  from  those  of  the  British  companies,  and,  regarding  sub- 
sequent life  insurance  in  America,  all  that  need  be  said  here  is 
that  it  has  developed — in  keeping  with  the  development  of  our 
country — to  an  extent  undreamt  of,  not  only  in  size  and  features, 
but  in  methods  entirely  individual. 

As  to  the  inordinate  length  of  this  address,  I  wanted  to  cover 
the  subject  up  to  the  American  period,  leaving  the  evolution  of 
American  life  insurance  for  future  papers,  perhaps. 

Eegarding  the  other  shortcomings  referred  to,  every  would-be- 
historian,  in  preparing  his  subject,  meets  with  a  multitude  of 
changes  in  conditions,  circumstances,  events,  facts,  fictions,  ideas, 
individuals,  &c,  &c,  having  more  or  less  bearing  not  only  on  his 
subject,  but  on  the  way  he  wishes  to  attack  it,  and  he  must  be  left 
to  choose  for -himself  what  to  make  use  of  and  what  to  eliminate. 

In  my  case,  what  I  have  written  has  been  influenced  naturally 
by  the  time  and  the  books  at  my  disposal  and  by  the  fact  already 
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stated  that  my  object  has  been  to  give  to  the  student  an  introduction 
to  the  evolution  of  life  insurance.  I  trust  that  what  I  have  pre- 
sented may  prove  of  some  interest  and  use  to  him,  and,  still  more 
important,  that  it  may  whet  his  appetite  and  lead  him  to  look,  in 
his  general  reading,  for  events,  individuals,  and  what  not,  having 
some  bearing  either  on  the  subject  of  life  insurance,  or  on  some 
division  thereof  in  which  he  may  be  interested.  If  he  does  this, 
he  will  be  astonished  at  the  amount  of  useful  information  he  will 
amass  ere  long,  and  further — especially  if  he  has  kept  notes  of  his 
references — he  will  be  in  a  position  to  present  to  our  Society  inter- 
esting and  useful  papers  on  all  sorts  of  subjects  of  which  the  Society 
might  otherwise  never  have  had  the  benefit. 
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Is  THE  "Average"  the  Same  as  the  '* Normal"  for 
Weight  and  Blood  Pressure? 

BY 

ARTHUE  HUNTER. 

It  may  seem  unusual  for  a  layman  to  discuss  a  subject  which 
apparently  trespasses  on  the  medical  domain,  but  actuaries  are  fre- 
quently consulted  now-a-days  in  connection  with  medical  statistics. 
Witness  the  report  for  the  Mayo  Clinic  on  duodenal  and  gastric 
ulcer,  and  the  joint  investigation  by  the  Actuarial  Society  and  the 
Association  of  Life  Insurance  Medical  Directors,  into  the  mortality 
among  men  with  functional  heart  murmur,  or  with  intermittent 
albuminuria.  My  remarks  will  be  from  the  standpoint  of  one  who 
is  called  upon  to  consider  medical  matters  more  or  less  from  the 
statistical  standpoint. 

Weight. 

In  general  conversation  it  will  be  noted  that  the  same  construc- 
tion is  frequently  placed  upon  "  average  "  and  "  normal."  If,  for 
example,  the  average  weight  of  10,000  men  of  5  ft.  8  in.  at  age  35  is 
155  pounds,  we  usually  assume  that  this  is  the  normal  weight.  It 
may  be  the  normal  weight  if  these  men  are  living  under  normal  or 
natural  conditions.  It  is  necessary  therefore  to  have  clearly  in 
mind  the  difference  between  "  average  "  and  "  normal "  in  consider- 
ing the  subject  of  weight.  For  the  purpose  of  this  brief  paper, 
"  Normal "  may  be  defined  as  that  which  is  according  to  the  stan- 
dard observed  in  Nature,  while  "  Average  "  may  be  defined  as  the 
"calculated  mean  of  several  quantities"  under  natural,  normal,  or 
abnormal  conditions.  The  mathematical  definitions  are  not  under 
discussion  at  this  time. 

In  Volume  II  of  the  report  on  the  Medico-Actuarial  Mortality 
Investigation  the  Committee  shows  that  the  lowest  mortality  at  the 
youngest  ages  of  entry  was  among  persons  slightly  above  the  aver- 
age weight;  while  at  the  older  ages  of  entry  it  was  among  persons 
decidedly  under  the  average  weight.  The  following  table,  taken 
from  the  more  recent  report  of  the  Joint  Committee,  "  Standard 
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Mortality  Ratios  Incident  to  Variations  in  Height  and  Weight 
among  Men/'  indicates  the  mortality  at  the  lowest  point: 

Table  Shotvixg  the  Points  of  Lowest  ^Iortality  Accordixg  to  Varia- 
tions FROM  THE  Average  Weight — Men  of  Medium  Height. 


Ages  at  Entry, 
20-24 
30-34 
40-44 
50-53 
60-62 


Percentage  Variation. 
+     5   to    +  10 
0 
0  to  —    5 

—  5  to  —20 

—  10  to  —  25 


Number  of  Lbs.  Variation. 
+  10   lbs. 
0  to  +    5  lbs. 
0  to  —  10  lbs. 

—  10  to  —  35  lbs. 

—  15  to  —40  lbs. 


If  we  were  to  consider  the  point  of  lowest  mortality  as  the  normal 
weight,  then  such  weight  does  not  increase  with  advancing  age. 
Thus,  the  average  weight  of  a  man  5  ft.  Syo  in.  in  height  increases 
from  156  lbs.  at  age  32  to  165  lbs.  at  age  52;  whereas  the  normal 
weight,  if  the  point  of  lowest  mortality  is  considered  the  normal 
weight,  decreases  from  158  lbs.  to  142  lbs.  A  table  is  given  show- 
ing this  in  more  detail : 


Normal  Weight,  Considering  Point  op  Lowest  Mortality  as 
Normal  Weight. 

Medium-sised  Men  Averaging  5  ft.  8h  inches. 

Age  Group.  Normal  Weight. 

20-24  158  lbs. 

25-29  158  lbs. 

30-34  158  lbs. 

35-39  157  lbs. 

40-44  157  lbs. 

45-49  154  lbs. 

50-53  142  lbs. 

54-56  140  lbs. 

57-60  138  lbs. 


Several  reasons  may  be  suggested  to  account  for  the  increase  in 
weight  with  advancing  age  in  the  case  of  the  average  individual 
under  present  conditions : 

First,  the  more  abundant  and  richer  food  which  many  men  are 
enabled  to  obtain  in  middle  life  through  a  substantial  increase  in 
their  incomes ; 

Second,  the  more  concentrated  and  refined  foods  which  are  ob- 
tainable to  a  greater  extent  in  this  generation  than  heretofore,  and 


IS  THE  '•'  AVERAGE  "  THE  SAME  AS  THE  "  NORMAL."  367 

the  needlessly  hiah  percentage  of  proteins  in  the  food  of  well-to-do 
persons ; 

Third,  the  inability  of  men  as  they  ,s;row  older  to  "  burn  up  "  tlie 
excess  food  which  they  eat; 

Fourth,  the  tendency  to  seek  bodily  comfort  as  one  grows  older, 
and  to  decrease  the  amount  of  exercise  or  work. 

Under  primitive  conditions  it  is  likely  that  as  a  man  grew  older 
his  weight  would  not  increase,  because  he  would  either  have  to  work 
harder  in  order  to  obtain  the  necessary  food  for  sustenance  or  to 
eat  less.  ^Miatever  the  cause,  it  seems  reasonable  to  believe  that  the 
increase  in  weight  with  advancing  age  is  an  abnormal  and  not  a 
normal  condition.  I  confess  that  my  attitude  in  this  matter  has 
changed  since  the  report  on  the  mortality  according  to  weight  was 
published  by  the  Joint  Committee  of  the  Actuarial  Society  and 
the  Medical  Directors'  Association.  I  did  not  then  object  to  the 
phrase  "pounds  under  or  over  normal  weight"  when  the  number 
of  pounds  departure  from  the  average  weight  was  meant. 

Another  reason  for  suggesting  that  the  average  weight  may  not 
be  the  normal  weight  lies  in  the  difference  between  the  average 
weight  of  men  of  different  nationalities.  In  Vol.  I.  of  the  Report 
on  the  Medico-Actuarial  Mortalit}'  Investigation  it  is  stated  that 
the  average  weight  of  the  German  insured  is  about  10  per  cent, 
higher  than  that  of  the  insured  in  the  United  States  and  Canada. 
"The  smaller  the  stature  of  the  German  the  more  does  he  exceed 
in  average  weight  the  American."  On  the  other  hand,  the  average 
weight  of  the  Japanese  is  less  than  that  of  the  American  or  Cana- 
dian for  the  same  height  and  age.  Again,  recent  statistics  pub- 
lished in  Britain  show  that  at  the  principal  heights  and  insuring 
ages,  the  average  weight  is  nearly  the  same  in  Britain  as  in  the 
United  States  among  insured  lives.  The  average  weight  reflects 
the  racial  stock,  the  methods  of  life,  the  climate,  and  other  condi- 
tions. It  is  likely  that  the  normal  weight  of  entirely  different  races,, 
such  as  the  Nordic  and  the  Mongolian,  would  show  a  marked  di- 
vergence, but  in  countries  in  which  the  inhabitants  come  from  prac- 
tically the  same  stock,  is  the  difference  in  build  not  due  to  abnormal 
living  conditions? 

A  few  words  may  be  said  regarding  the  normal  weight  as  devel- 
oped by  Professor  Georges  Dreyer  of  Oxford  University,  England. 
He  states  that  his  formulae  are  based  on  "the  analysis  of  a  num- 
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ber  of  observations  sufficient  to  ensure  a  degree  of  accuracy  that 
should  prove  entirely  satisfactory";  that  they  may  require  to  be 
changed  slightly,  but  not  sufficiently  "to  impair  their  present 
validity  from  the  practical  point  of  view." 

In  determining  the  normal  weight  Professor  Dreyer  takes  ac- 
count of  two  factors: 

First,  length  of  the  trunk,  i.e.,  the  height  sitting. 

Second,  circumference  of  the  chest  at  rest. 

In  life  insurance  practice  the  average  weight  is  determined  from 
the  height  and  the  age,  but  the  normal  weight  is  determined  by 
Professor  Dreyer  from  the  length  of  the  trunk  and  the  circumfer- 
ence of  the  chest.  He  finds  that  age  is  of  little  or  no  importance 
"up  to  an  age  of  about  fifty  years,"  and  this  is  in  line  with  the 
preceding  table,  when  the  normal  weight  is  defined  as  the  point 
of  lowest  mortality. 

By  means  of  formulae  and  tables  given  in  "  The  Assessment  of 
Physical  Fitness"  the  normal  weight  of  an  individual  of  the  ob- 
served trunk  length  and  chest  circumference  may  be  obtained. 
This  normal  weight  is  then  compared  with  the  actual  weight,  and 
the  percentage  deviation  from  the  former  is  then  determined. 

The  foregoing  method  has  been  brought  too  recently  to  my  atten- 
tion to  enable  me  to  make  a  test  of  it  and  compare  the  findings  with 
those  under  our  present  practice. 

Blood  Pressube. 

By  a  study  of  67,000  cases,  Dr.  Eogers  and  I  confirmed  previous 
tables  with  regard  to  the  average  blood  pressure  of  persons  ac- 
cepted for  insurance  as  standard  risks.  Our  table  showed  the 
following : 

Systolic  Blood  Pressure. 

Age.  Men.  Women. 

15-19  120  117 

20-24  122  118 

25-29  123  119 

30-34  124  121 

35-39  125  123 

40-44  127  125 

45-49  129  128 

50-54  133  132  4 

55-59  134  134  ' 
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This  table  shows  a  gradual  increase  of  the  average  blood  pressure, 
but  is  this  normal,  or  is  this  increase  partly  due  to  our  aljnormal 
way  of  living  ?  With  increase  in  age  must  come  some  deterioration 
of  the  arteries,  but  does  the  foregoing  table  show  a  greater  increase 
than  the  true  normal?  A  physician  at  the  head  of  a  great  sani- 
tarium told  me  that  the  blood  pressure  should  remain  nearly  sta- 
tionary after  maturity,  and  that  our  concentrated  food  and  lack  of 
rational  exercise,  were  the  real  causes  for  the  marked  increase  with 
age.  He  based  his  opinion  on  the  fact  that  in  hundreds  of  cases 
coming  under  his  observation  the  systolic  blood  pressure  did  not 
increase  above  120  in  the  case  of  middle-aged  men  who  had  limited 
their  consumption  of  proteins  as  they  had  grown  older.  There 
have  come  under  my  own  observation  a  number  of  instances  of 
vegetarians  and  of  persons  who  have  lived  on  a  "low"  diet  with 
a  blood  pressure  of  110  to  115  mm.  although  over  50  years  of  age. 

These  statements  raise  the  question :  Is  the  lowest  mortalit}'  rep- 
resented by  the  group  of  insured  lives  with  average  blood  pressure? 
Unfortunately,  we  have  no  satisfactory  way  of  determining  this, 
as  we  had  in  the  case  of  weight,  because  sufficient  experience  has 
not  yet  been  developed  to  show  the  mort-ality  among  persons  with 
blood  pressure  distinctly  below  the  average.  The  only  statistics 
which  have  been  published  to  my  knowledge  cover  a  small  group 
with  sixteen  deaths  in  the  Northwestern  Mutual  Life  Insurance 
Company.  These  indicated  that  persons  accepted  by  the  Company 
with  a  systolic  pressure  of  less  than  106  mm.  had  a  relative  mortality 
below  the  average  mortality  of  all  the  policyholders.  This  agrees 
with  the  general  impression  among  medical  directors  and  actuaries 
that  a  blood  pressure  of  from  5  to  15  mm.  below  the  average  is  an 
advantage  rather  than  a  disadvantage  to  the  individual. 

In  our  paper  on  "  Blood  Pressure  as  Affected  by  Sex,  Weight, 
Climate,  Altitude,  Latitude,  or  by  Abstinence  from  Alcoholic 
Beverages "  Dr.  Rogers  and  I  show  that  the  average  blood  pres- 
sure among  overweight  men  is  higher  than  among  underweight 
men  of  the  same  age.  Is  this  an  indication  that  the  average  blood 
pressure  is  not  normal  blood  pressure?  The  difficulty  in  answer- 
ing this  and  similar  questions  proves  that  we  need  to  make  re- 
searches into  the  mortality  among  persons  with  blood  pressure  below 
the  average,  differentiating,  if  possible,  between  vegetarians  and 
meat  eaters.     Lest  there  be  a  misunderstanding,  I  wish  to  add  that 
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in  writing  this  note  there  was  no  expectation  on  my  part  of 
answering  definitely  the  question  raised  by  the  title  and  that  my 
purpose  is  to  stimulate  thought  on  the  problem,  and  to  suggest  a 
line  of  scientific  research  which  may  prove  fruitful. 


Abstract  of  Discussiox  of  Precedixg  Paper. 

MR.  WENDELL  M.  STRONG  : 

Mr.  Hunter  has  questioned  whether  "Normal"  should  not  be 
used  to  describe  best  weight  rather  than  average  weight  and  has 
given  a  table  of  best  weights.  It  is  this  last  that  I  am  interested  in 
— what  is  the  best  weight  at  the  various  ages — and  this  is  what  I 
shall  discuss,  limiting  myself  to  medium  height  (5  ft.  7  in.  to  5  ft. 
10  in.,  mean,  5  ft.  8^  in.).  Mr.  Hunter  is  to  be  thanked  for  bring- 
ing the  question  so  definitely  to  the  attention  of  the  Society. 

Mr,  Hunter's  results  were  based  on  the  tables  prepared  by  the 
Medico- Actuarial  Committee  under  the  title  "  Standard  Mortality 
Eatios  Incident  to  Variations  in  Height  and  Weight  among  Men." 
These  tables  were  principally  from  the  data  of  the  Medico- Actuarial 
Investigation  but  the  Committee  also  made  use  of  the  statistics  of 
the  Mutual  Life  experience  which  I  shall  mention  later.  Tables  I 
and  II  of  these  tables  show  closely  where  the  best  weight  in  the 
opinion  of  the  Committee  lies  for  ages  up  to  50.  For  ages  above 
that  a  number  of  the  five  pound  weight  groups  give  the  same  mor- 
tality so  that  a  weight  in  any  one  of  these  groups  might  be  selected 
as  best  weight;  or  even  the  whole  range  of  the  groups  showing  the 
same  mortality  might  be  taken  as  the  field  of  best  weight;  for  in- 
stance, ages  54  and  upwards  all  show  the  same  mortality  for 
weights  from  122  pounds  to  152  pounds.  Mr.  Hunter  has  chosen 
to  drop  to  142  pounds  for  ages  50  to  53  and  to  lower  weights  for 
higher  ages.  I  regret  to  differ  from  him  here  in  that  it  seems  to 
me  a  weight  a  number  of  pounds  higher  should  be  taken.  My  rea- 
sons are  as  follows :  Up  to  a  comparatively  few  years  ago  there  was 
the  feeling  that  a  considerable  degree  of  underweight  as  compared 
with  the  average  weight  was  an  impairment,  so  that  a  man  40 
pounds  under  the  average  weight,  that  is,  at  ages  over  50  weighing 
about  124  pounds  at  height  5  ft.  8-^  inches,  would  have  had  to  have 
been  in  other  respects  exceptionally  good  to  have  been  accepted  as 
a  standard  risk,  and  the  same  would  be  true  in  a  lesser  degree  for 
35  pounds,  30  pounds  or  even  a  less  number  of  pounds  under 
weight.  Hence,  I  believe  that  if  the  standard  of  selection  for  the 
underweights  had  in  regard  to  other  things  than  weight  been  the 
same  as  for  average  weight  or  near  average  weight,  a  higher  mor- 
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tality  would  have  been  shown  for  the  extreme  underweights.  This 
would  have  tended  to  the  choice  of  a  higher  weight  among  those 
showing  in  the  table  the  same  mortality,  as  the  best  weight.  For 
this  reason  I  should  choose  a  weight  considerably  higher  than  Mr. 
Hunter  has  for  the  best  weight  for  ages  at  entry  over  50.  Another 
reason  is  that  whatever  the  particular  experience  shows,  a  drop  of 
12  pounds  between  two  adjoining  age  groups  is  unreasonable.  For 
these  adjoining  groups  the  mortality  of  the  younger  group  with 
the  exception  of  the  first  few  years,  covers  the  same  years  of  age  as 
that  of  the  older  group.  In  other  words,  they  largely  cover  the 
same  period  of  life.  Hence,  unless  there  is  some  peculiar  mortality 
in  the  first  years  of  the  younger  age-group  or  some  decided  tend- 
ency to  change  in  weight  during  the  few  years  dividing  the  two 
groups  there  should  be  no  great  difference  between  two  adjacent 
groups. 

Through  the  courtesy  of  Dr.  Symonds  I  have  had  the  use  of  the 
original  data  of  the  Mutual  Life  referred  to  above,  being  the  issues 
of  1885  to  1906  inclusive,  exposed  to  the  anniversary  in  1915  and 
from  these  I  have  drawn  the  conclusions  shown  later.  In  so  doing 
I  have  not  been  able  to  give  the  refinements  of  discounting  the 
value  of  all  deaths  back  to  year  of  entry  and  of  taking  account  of 
reserves  as  the  Committee  did  in  its  preparation  of  the  Standard 
Mortality  Ratios. 

Two  principal  difficulties  presented  themselves  in  getting  re- 
sults. One  was  that  the  division  into  weights  was  by  build  groups 
of  the  Medico-Actuarial  Investigation,  such  groups  having  a  range 
of  about  fifteen  pounds,  so  that  the  problem  usually  consisted  in 
finding  at  what  point  within  a  given  group  the  minimum  mor- 
tality would  occur.  The  other  was  that,  notwithstanding  the  large 
amount  of  data,  nearly  32,000  deaths  for  the  men  of  medium 
height,  there  were  great  irregularities. 

IJsing  the  five  central  build  groups,  I  plotted  the  mortality  curve 
for  each  build  group,  the  points  of  this  curve  being  by  quinquennial 
ages  up  to  50  and  thereafter  groups  of  ten  years  and  nine  years 
being  taken.  After  inspection  of  these  curves  it  seemed  that  most 
of  the  irregularities  which  looked  as  if  they  were  incidental  would 
be  eliminated  by  taking  ten  year  groups  instead  of  five,  that  is, 
20-29,  etc.  Using  the  mortality  thus  obtained,  weight  curves  were 
plotted  for  quinquennial  groups  of  ages  up  to  50,  through  the  five 
known  points.  From  these  the  point  of  minimum  mortality  was 
determined  and  thus  tentative  results  obtained.  These  results, 
however,  being  upon  the  summation  of  actual  and  expected  deaths 
of  the  whole  experience  necessarily  gave  too  great  influence  to  the 
early  years  of  duration,  since  twenty-two  years  of  entry  were  in- 
cluded in  each  of  the  first  nine  years  of  duration  while  but  one  year 
of  entry  was  included  in  the  thirtieth  year.  A  modified  table  had, 
however,  been  prepared  by  dividing  the  actual  and  expected  for 
each  year  of  duration  by  the  number  of  years'  entry  included,  thus 
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bringing  all  to  a  similar  basis.  A  comparison  with  this  table  led  in 
some  cases  to  a  slight  modification  of  the  tentative  figures.  This 
together  with  the  consideration  relating  to  light  weights  which  I 
mentioned  in  connection  with  Mr.  Hunter's  figures,  gave  the  table 
below,  except  for  ages  20  to  34.  For  these  ages  an  exceptionally 
low  mortality  in  build  group  one  may  or  may  not  have  been  an 
accident.  In  view  of  the  effect  that  weight  seems  to  have  at  these 
young  ages  as  a  defense  against  tuberculosis  it  seemed  that  this 
probably  was  not  wholly  accidental.  On  the  other  hand  the  data 
in  the  Mutual  Life  experience  were  taken  largely  from  a  period 
Avhen  the  means  of  communicating  tuberculosis  were  not  under- 
stood and  guarded  against  as  now  and  when  a  diagnosis  of  tuber- 
culosis was  a  sentence  of  death.  Hence,  it  seemed  on  the  whole 
better  not  to  give  too  much  weight  to  the  very  low  mortality  for 
this  one  group  since  even  if  not  wholly  accidental  it  represented 
the  past  and  not  the  present.  My  final  result  was  the  following 
table  of  best  weight  for  height  5  feet  8|  inches,  as  derived  from 
this  experience: 

Ages  Best  Weight. 

20-24  162 

25-29  159 

30-34  156 

35-39  153 

40-44  150 

45-49  147 

50-59  144 

60-68  142 

The  graph  on  page  o']3  shows  the  two  "best  weight"'  curves,  that 
from  the  above  table  being  marked  A  and  Mr.  Hunter's  being  the 
dotted  line  marked  B;  each  vertical  interval  in  the  graph  repre- 
sents four  pounds. 

In  thus  giving  a  table  of  best  weight  we  arc  marking  out  a  line 
as  the  best.  I  do  not  think  the  statistics  fully  justify  this :  a  band 
not  very  wide  at  the  younger  ages  and  growing  wider  with  age  would 
probably  be  better;  for  how  can  we  say  that  159  pounds  is  better 
than  either  158  or  160  pounds  at  ages  25-29.  If  we  attempt  to 
define  the  limits  of  such  a  band  however  our  difficulties  are  even 
greater  than  in  determining  a  line;  hence,  we  may  interpret  the 
line,  if  it  is  the  correct  one,  as  showing  the  weights  which  with 
those  for  a  little  distance  on  either  side  are  the  best. 

Having  determined  the  table  of  best  weight,  it  behooves  us  to 
consider  what  it  means.  For  the  table  derived  from  the  "  Standard 
Mortality  Eatios  "  the  word  "  best "  is  definite  since  the  data  were 
adjusted  to  refer  to  insurance  and  ordinary  life  insurance  at  that. 
On  the  one  hand,  the  data  used  for  the  above  table  were  larger  pro- 
portionately for  the  first  nine  years  of  exposure  than  for  later 
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years ;  on  the  other  hand,  expected  and  actual  mortality  in  any  year 
of  exposure  were  taken  at  the  full  amount  instead  of  being  dis- 
counted back  by  interest  to  value  at  entry  and  no  account  was  taken 
of  reserves.  The  two  opposite  influences  would,  to  some  extent, 
perhaps  pretty  fully,  counterbalance  each  other,  so  that  the  results 
may  not  be  greatly  difl^erent  from  what  they  would  have  been,  had 
it  been  possible  to  apply  the  greater  refinements  used  by  the  Com- 
mittee. Furthermore,  it  must  be  remembered  that  the  reducing 
the  influence  of  the  earlier  years  of  duration  to  have  all  durations 
correspond  to  the  same  number  of  years  of  entry  is  equivalent  to 
reducing  the  extent  of  the  experience  and  increasing  the  effect  of 
accidental  variations. 
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It  is  not  improbable  that  ''  best  weight "  is  variable  rather  than 
a  constant:  we  have  seen  above  how  our  recently  attained  knowl- 
edge of  tuberculosis  may  have  changed  the  best  weight  for  the 
younger  ages  from  what  it  was  a  few  years  ago,  and  also  how  a 
change  in  selection  might  influence  it  where  such  weight  seemed 
to  run  much  below  the  average. 

Dr.  Brandreth  Symonds,  Chief  Medical  Director  of  the  Mutual 
Life,  has  made  a  table  of  "  best  weight "  from  the  same  data  using 
an  entirely  independent  method.  His  results  throughout  the  entire 
table  differ  but  slightly  from  those  above. 


MR.  OLIVER  W.  PERRIN  : 


Existing  standards  must  occasionally  be  submitted  to  review  and 
reappraisement  in  the  light  of  recent  experience,  and  the  extremely 
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interesting  question  raised  but  not  definitely  answered  by  Mr. 
Hunter  is  an  apt  illustration  of  this  procedure.  Briefly  stated,  his 
suggestion  is  that  the  present  standards  for  weight  and  blood  pres- 
sure which  are  based  on  averages  may  not  be  the  same  as  standards 
based  on  normal  or  best  mortality  experience. 

In  the  case  of  weight  the  normal,  taking  it  as  the  point  of  lowest 
mortality,  is  greater  than  the  average  weight  at  the  youngest  ages, 
about  the  same  at  the  middle  ages,  and  less  at  the  oldest  ages.  This 
seems  to  be  true  not  only  of  medium-sized  men  as  shown  by  Mr. 
Hunter,  but  also,  with  slight  variations,  of  short  and  tall  men.  The 
"  normal "  weight  for  all  three  classes  also  decreases  with  age  in- 
stead of  increasing  as  does  the  average.  It  would  be  extremely  dif- 
ficult to  find  a  group  of  men  entirely  free  from  the  abnormal  living 
conditions  to  which  Mr.  Hunter  refers,  but  for  the  sake  of  com- 
parison it  would  be  interesting  to  investigate  a  group  of  insured 
lives  carrying  small  amounts  of  insurance,  say  $5,000  or  less,  or  a 
selected  population-group  taken  from  some  well  organized  indus- 
trial center.  As  far  as  the  experience  of  the  Penn  Mutual  is  con- 
cerned, no  data  are  at  present  available.  It  may  be  added  that  the 
average  weight  or  blood  pressure,  if  determined  from  the  experience 
of  a  life  insurance  company,  would  always  be  subject  to  the  self- 
selection  of  the  policyholder,  and  this  factor  should  be  more  impor- 
tant among  policyholders  of  the  more  prosperous  class,  as  the  rea- 
sons suggested  by  Mr.  Hunter  to  account  for  the  increase  in  average 
weight  with  advancing  age  would  apply  with  greater  force  to  this 
class  than  to  the  general  body  of  policyholders. 

Tables  of  average  systolic  blood  pressure  derived  from  the  expe- 
rience of  the  Northwestern,  the  Prudential  and  the  Provident  show 
increases  with  age  similar  to  the  table  of  Mr.  Hunter.  In  using 
these  tables  as  a  standard  for  the  selection  of  risks  a  range  of  10  to 
15  mm.  above  and  below  the  average  is  usually  allowed  and  this 
practice,  if  measured  by  the  normal  or  best  mortality  blood  pres- 
sure, might  tend  toward  a  slightly  less  rigid  selection  at  the  older 
ages.  It  may  also  be  mentioned  that  the  analogous  practice  in  the 
case  of  weight  of  allowing  a  certain  amount  of  deviation  from  a 
standard  of  average  weights  might  result  in  a  similar  tendency 
toward  less  rigid  selection. 

The  difficulty  of  obtaining  a  table  of  normal  systolic  blood  pres- 
sures is  considerably  greater  than  in  the  case  of  weight.  Not  only 
does  the  recent  adoption  of  the  test  give  an  insufficient  basis  of  ex- 
perience, but  the  test  itself  does  not  deal  with  a  relatively  fixed 
condition  like  height  or  weight.  The  systolic  blood  pressure  is 
known  to  be  subject  to  considerable  fluctuation  even  in  normal 
cases;  moreover,  the  test  is  not  always  accurately  made,  and  fre- 
quently but  one  reading  is  taken.  The  question  of  obtaining  a 
table  of  "  normal "  systolic  blood  pressures  is  therefore  by  no  means 
a  simple  one. 

Mr.  Hunter  refers  only  to  systolic  blood  pressure.     With  many 
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medical  directors  the  tendency  is  to  regard  the  diastolic  as  the  fun- 
damental pressure  and  to  depend  largely,  if  not  mainly,  on  the 
diastolic  for  their  interpretation  of  blood  pressure  readings.  It  is 
more  constant  in  normal  cases  than  the  systolic,  less  subject  to  the 
influence  of  temporary  conditions,  and  being  the  constant  pressure 
to  which  the  arteries  and  heart  valves  are  subject,  its  changes  repre- 
sent fundamental  changes.  Should  not  a  consideration  of  normal 
blood  pressure  take  into  account  the  normal  diastolic  blood  pressure 
as  well  as  the  normal  systolic? 

The  average  blood  pressure,  whether  systolic  or  diastolic,  repre- 
sents of  course  the  average  for  many  builds,  and  this  raises  the 
question  as  to  whether  the  normal  blood  pressure  should  be  taken 
as  applying  to  all  builds,  or  whether  there  should  be  a  normal  blood 
pressure  corresponding  to  each  build.  The  answer  to  this  question 
depends  upon  future  experience.  It  is  held  by  some  investigators 
that  variations  in  blood  pressure  may  be  due  fundamentally  to  cer- 
tain internal  secretions  which  are  not  influenced  by  build,  but  until 
a  better  knowledge  of  these  secretions,  as  well  as  of  the  general  sub- 
ject of  blood  pressure,  is  obtained,  one  must  proceed  cautiously  in 
drawing  conclusions. 

MR.  w.  A.  p.  wood: 

One  of  the  difficulties  in  answering  the  question  as  to  whether 
the  "  Average  "  is  the  same  as  the  "  Normal "  for  weight  and  blood 
pressure  arises  because  there  is  a  considerable  amount  of  uncer- 
tainty in  the  minds  of  most  of  us  in  regard  to  what  is  meant  by 
"  Normal."  Mr.  Hunter  has  given  us  definitions  for  "  Average  " 
and  '^  Normal,"  and  follows  this  up  by  saying  that  the  mathemat- 
ical definitions  are  not  under  discussion  at  this  time.  He  then  pro- 
ceeds to  tabulate  the  weights  which  have  the  most  favorable  mor- 
tality for  the  different  age-groups,  and  shows  that  these  are  not 
the  same  as  those  for  the  "  Average  "  weights.  From  this  we  would 
infer  that  he  is  going  on  the  supposition  that  the  "  Normal " 
weight  is  to  be  considered  as  that  which  shows  the  lowest  or  most 
favorable  mortality.  Is  it  not  possible  that  those  persons  showing 
the  most  favorable  mortality  should  be  considerecl  as  being  in  a 
class  somewhat  better  than  "  Normal  "  ? 

In  the  paper  before  us,  it  has  been  pointed  out  that  the  average 
weight  for  the  German  assured  is  10  per  cent,  higher  than  that  in 
the  United  States  and  Canada,  and  on  the  other  hand  that  the 
weight  of  the  Japanese  assured  is  less  than  that  of  the  American  or 
Canadian  of  the  same  height  and  age.  Again,  the  average  weight 
reflects  the  racial  stock,  habits  of  life,  climate,  and  other  conditions ; 
consequently,  the  normal  weight  of  different  races  may  show  a 
marked  divergence.  This  being  the  case,  might  we  not  go  a  step 
further  and  say  that  "  Normal "  should  be  considered  as  a  relative 
term,  and  what  might  have  been  considered  as  the  normal  weight 
centuries  ago  need  not  be  considered  as  normal  at  the  present  time  ? 
25 
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The  "Normal"  will  be  influenced  by  present  conditions  and 
methods  of  living,  and  would  not  take  into  account  what  might  be 
produced  if  men  at  the  present  time  either  had  to  work  harder  or 
else  eat  less  as  they  grow  older,  as  referred  to  in  the  paper  under 
discussion. 

At  a  recent  meeting  of  the  Society,  in  a  discussion  of  one  of  the 
papers,  the  method  employed  by  a  member  of  Canadian  Life  As- 
surance Companies  in  the  treatment  of  over-weight  cases  was  dis- 
cussed. In  preparing  the  schedule  for  overweight,  those  in  charge 
of  the  work  employed  the  excess  of  the  weight  over  the  average 
weight.  If  they  had  taken  the  excess  over  the  weight  showing  the 
lowest  mortality  I  do  not  think  they  would  have  been  able  to  obtain 
as  simple  a  formula.  This,  of  course,  has  no  direct  bearing  on  the 
question  whether  the  "  Normal "  and  the  "  Average "  weight  are 
the  same,  but  I  am  merely  referring  to  it  because  I  think  at  the 
present  time  it  seems  more  practicable  to  employ  the  average 
weight.  It  is  such  a  short  time  since  relatively  little  importance 
was  paid  to  overweight,  especially  if  the  application  was  for  an 
endowment  plan,  that  I  am  afraid  there  would  be  some  difficulty 
in  a  company  making  use  of  a  scheme  if  it  did  call  for  a  still  higher 
rating-up  than  that  of  many  companies  at  the  present  time.  But 
you  may  say,  if  you  employ  the  weight  which  shows  the  lowest 
mortality,  all  you  would  have  to  do  would  be  to  make  a  larger  allow- 
ance before  rating-up  the  policy.  This  is  perfectly  correct,  I  am 
merely  pointing  out  that  such  a  plan  does  not  seem  to  work  out  very 
well  for  all  ages  and  weights,  the  other  apparently  being  more  satis- 
factory so  far  as  one  can  judge  at  the  present  time. 

Whilst  no  doubt  there  is  a  select  class  of  older  applicants  in 
which  the  blood  pressure  is  not  markedly  higher  than  that  found 
amongst  the  younger  applicants,  still  in  the  majority  of  cases  the 
blood  pressure  will  increase  appreciably  with  age.  This  may  be 
due  to  improper  diet  and  methods  of  living,  still  it  seems  to  be  so 
general  and  wide-spread  that  rightly  or  wrongly  we  have  come  to 
consider  it  as  "Normal." 

Mr.  Hunter  has  pointed  out  that  we  hardly  have  sufficient  infor- 
mation in  conection  with  low  blood  pressures  to  enable  us  to  come 
to  any  definite  decision  in  regard  to  them.  But  admitting  that  a 
blood  pressure  of  from  five  to  fifteen  mm.  below  the  average  is  an 
advantage  rather  than  a  disadvantage  to  the  individual,  especially 
in  the  higher  ages  where  there  is  not  the  same  danger  of  tubercu- 
losis, I  would  hardly  think  we  should  consider  the  lower  blood 
pressure  as  being  normal,  but  rather  as  something  better  than 
normal,  as  was  referred  to  above  in  the  case  of  over-weights. 

The  general  question  seems  to  have  resolved  itself  into  what  is 
"Normal"?  The  paper  presented  to  us,  however,  is  one  of  in- 
terest and  shows  conclusively  that  the  "  Average,"  either  in  regard 
to  weight  or  blood  pressure,  is  not  necessarily  that  which  produces 
the  lowest  mortality.    Possibly  at  a  later  date  in  the  development 
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of  life  insurance  and  of  actuarial  science,  the  use  of  "  Average  "  as 
applied  to  these  two  questions  may  play  a  less  prominent  part  than 
at  the  present  time. 

ME.  ARTHUR  HUNTER: 

The  table  of  the  best  weight  suggested  by  Mr.  Strong  is  more 
nearly  in  accordance  with  my  own  opinion  at  the  younger  ages 
than  the  table  given  in  my  paper.  I  am  under  the  impression, 
however,  that  a  decrease  in  the  death  rate  from  tuberculosis  will 
result  in  the  future  in  a  nearer  approach  to  the  best  weight  sub- 
mitted by  me.  So  far  as  the  older  ages  are  concerned,  we  have  no 
means  of  knowing  what  the  effect  will  be  of  the  decrease  in  the  use 
of  alcohol  and  of  the  increase  in  surgical  efficiency ;  hence,  neither 
the  weights  suggested  by  Mr.  Strong  or  myself  may  reflect  the 
future  experience  exactly. 

Mr.  Wood  raises  an  interesting  suggestion  as  to  whether  or  not 
those  persons  who  show  the  most  favorable  mortality  constitute  an 
abnormal  rather  than  a  normal  group. 

With  regard  to  Mr.  Perrin's  discussion,  I  should  like  to  state 
that  if  the  average  systolic  blood  pressure  does  not  represent  the 
lowest  point  of  mortality,  the  same  condition  is  likely  to  exist  in 
connection  with  the  diastolic  blood  pressure.  Unfortunately,  the 
practice  of  taking  the  diastolic  blood  pressure  has  not  been  general 
for  more  than  five  years,  so  that  it  would  be  impossible  to  obtain  a 
reliable  mortality  experience  based  thereon. 
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Actual  Deaths  in  The  Mutual  Life  Ixsuraxce 

Company  of  New  Yoek  Compared  with  the 

Expected  by  theee  Standards. 


BT 

WILLIAM   A.    HUTCHESOX. 


In  connection  with  the  interesting  paper  which  was  read  and  dis- 
cussed at  our  May,  1919,  meeting  regarding  the  adoption  of  the 
American  Men  (A.  M.)  table  for  premium  and  reserve  calculations 
(T.  A.  S.  A.,  Vol.  XX,  page  23),  I  had  the  mortality  experience  of 
The  Mutual  Life  investigated  by  three  standards  and  now  present 
the  results  thereof  for  the  information  of  the  j^rofession  at  large. 
The  three  standards  adopted  were  (1)  the  M.  A.  (Select)  table, 
(•3)  the  A.  M.  (Select)  table  and  (3)  the  old  American  table. 

The  investigation  covered  policies  issued   in  all   parts  of   the 

United  States  (except  Texas,  where  we  did  no  new  business)  and 

Canada,  in  the  years  1907  to  1917,  both  inclusive, 
Experience  -,  •       ^^  .     xi  t  •  ■      • 

_         ,  earned  m  all  cases  up  to  the  policy  anniversaries  in 

1918.  All  policies  were  annual  dividend  contracts 
— the  Company  ceased  writing  so-called  "deferred  dividend"  poli- 
cies at  December  31,  1906 — and  where  a  policy  was  carried  under 
the  automatic  feature,  extended  insurance,  it  was  eliminated  there- 
after from  the  investigation.  It  should  be  remembered  also  that 
the  Mutual  writes  no  substandard  business. 

The  M.  A.  table  was  used  because  I  had  already  presented  to  the 

Society  {T.  A.  S.  A.,  Vol.  XVII,  page  7)  the  Company's  experience 

on  this  basis  for  (1)  the  24  5'ears'  issues  of  1885 

-^     ,    ,         to   1908 — exposed  to  1909  anniversaries — divided 
Standards  ^ 

into  three  8-year  periods,  and  (2)  the  7  years' 
issues  of  1907  to  1913 — exposed  to  191-1  anniversaries.  The  aggre- 
gate mortality  of  the  24  years'  issues  (1885  to  1908)  showed  actual 
deaths  equal  to  100  per  cent,  of  the  expected,  but  it  also  showed  a 
progressive  improvement  in  each  of  the  three  8-year  periods.  The 
issues  of  the  7  years,  1907  to  1913,  showed  a  continued  improve- 
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ment  in  mortality.     The  A.  M.  table  was  selected  to  ascertain  to 

what  extent  our  mortality  experience  in  recently  issued  business 

complied  with  this  new  Standard,  and  to  what  extent  it  could  be 

relied  on  as  a  measuring  rod,  and  finally  The  old  American  table 

was  used  as  it  had  been  the  basis  of  our  premium  rates  for  many 

years. 

The  American  Men  t^ble  was  based  on  policies  existing  in  1900 

and  on  new  policies  issued  in  1900  to  1914  inclusive,  all  exposed 

to  1915  policy  anniversaries.      It  included  much 

,    __  ^^,        so-called    "  deferred    dividend "    business    because 
A.  M.  Table. 

many  of  the  companies  contributing  their  data  had 
written  little  but  this  class  prior  to  January  1,  1907.  In  the  case 
of  the  ]\[utual  Life — and  of  other  companies  also — improved 
methods  of  selecting  new  business  became  effective  then,  and  many 
actuaries  felt  that,  on  this  account,  it  would  have  been  better  had 
the  preparation  of  the  A.  M.  table  been  postponed  for  some  years, 
so  as  to  include  a  larger  proportion  of  annual  dividend  business 
selected  under  present  rules.  Such  a  postponement  for  five  or  six 
3-ears  would  have  resulted  in  the  experience  covering  the  period  of 
the  European  War  (1914-1918)  and  of  the  two  influenza  epidemics 
of,  say,  October  1918,  to  May,  1919,  and  of  January  and  February, 
1920,  respectively.  It  can  be  argued,  on  the  one  hand,  that  the 
war  and  the  epidemics  were  abnormal  and  on  the  other  that  pre- 
miums based  on  the  mortality  experience  of  peaceful,  plagueless 
periods — such  as  1900  to  1915 — have  an  insufficient  margin  for 
adverse  mortality  fluctuations. 

Be  that  as  it  may,  as  already  stated,  my  investigation  covered  the 
issues  of  1907  to  1917,  exposed  to  1918  anniversaries,  so  that  it 

covered  little  war  experience  and  none  of  the  in- 

The  Mutual's      ,,  •   j  j.    •      xi  1  ii_ 

^        .  fluenza  periods  except  m   those  cases   where  the 

Experience.  ^  , 

exposures  were  carried  into  the  last  few  months 
of  the  year  1918. 

The  results  of  my  investigation  are  shown  in  full  in  Tables  A 
and  B — table  A  giving  details  by  policies  and  table  B  by  amounts 
insured.  It  will  be  seen  that  the  investigation  covered  476,386 
policies  insuring  $1,302,821,800. 

The  following  summary  brings  the  results  together : 


I 
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Summary — All  Ages  at  Issue  Combined. 

United  States  and  Canada — Issues  of  19V7  to  1917,  Exposed  to  1918. 
Percentage  of  Actual  to  Expected  Deaths  by  Three  Standards. 


Policy  Year. 

By  Policies. 

By  Amounts  Insured. 

M.-A. 

A.  M. 

Amer. 

M.-A.             A.  M. 

Amer. 

1    

61.3 
70.5 

86.7 

73.5 

80.2 
84.6 

28.9 
41.6 
60.8 

69.5 

75.2 
88.7 

83.6 

84.5 
84.7 

34.3 
46.6 
66.2 

1-5 

6-11 

1-11 

74.8 

81.4 

46.0 

78.7 

84.6 

51.0 

In  the  first  place,  our  results  are  very  much  better  than  "  the 
expected  "  by  either  of  the  two  select  tables — the  M.-A.  and  the 
A.  M.  In  the  second  place,  the  results  by  amounts  are  not  as  favor- 
able as  the  results  by  policies,  which  agrees  with  the  general  experi- 
ence in  this  respect,  and  in  the  third  place  our  results  by  amounts 
(and  it  is  in  this  that  we  are  interested)  are  uniformly  better,  for 
the  policy  years  stated  in  Table  I  than  "  the  expected  "  by  the  new 
A.  M.  table.  The  gain  is  about  15  per  cent,  throughout,  whereas 
in  the  case  of  the  M.-A.  table  the  gain  is  about  30  per  cent,  in  the 
first  year,  about  25  per  cent,  in  the  first  to  fifth  years  and  about 
11  per  cent,  in  the  sixth  to  the  eleventh  years.  As  the  American 
table  is  not  a  select  table,  the  percentages  of  actual  to  expected 
losses  are  about  what  we  would  look  for. 

Tables  A  and  B  give  the  details  of  exposures  and  of  actual  and 
expected  deaths  by  the  three  standards  for  the  policy  year  groups 
shown  in  the  above  Summary,  divided  according 
to  groups  of  ages  at  issue  and  they  also  give  the 
same  details  for  each  policy  year  but  for  all  ages  combined. 

It  will  be  seen  (1)  that  the  bulk  of  the  business  was  written 
between  ages  20  and  50,  (2)  that  the  experience  covered  over  $1,- 
300,000,000  of  insurance  issued,  and  (3)  that  the  exposures  were 
over  5  billion  dollars  for  one  year.  As  a  matter  of  fact,  very  little 
business  was  written  in  the  year  1907,  which  accounts  for  the  small 
exposures  in  the  11th  policy  year. 

The  principal  point  of  interest  will  be  found,  I  think,  in  the  uni- 
formity of  the  percentage  of  actual  claims  to  expected  claims  by  the 
new  American  Men  Table.  As  already  pointed 
out  in  the  Summary,  there  is  a  saving  of  about 
15  per  cent,  throughout  by  policy  years :  the  saving  varies  naturally 
from  year  to  year. 


Tables  A  and  6. 
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The  figures  seem  to  indicate  that  some  uniform  percentage  of  the 
American  Men  Table  is  a  good  measuring  rod  for  expected  death 
losses  in  standard  business  in  periods  free  from  plagues  and  wars. 
Different  companies,  of  course,  have  different  standards  of  attain- 
ment: one  company  may  limit  the  field  of  its  operations  and  may 
decide  on  a  high  individual  standard  and  may  thus  look  for  70  per 
cent,  of  the  A.  M.  expected  losses,  whereas  another  company  may  be 
content,  for  one  reason  or  another,  with  a  mortality  of  say  95  per 
cent,  or  perhaps  100  per  cent,  by  the  same  standard.  My  point  is 
that,  whatever  the  aggregate  percentage  of  the  A.  M.  table  selected 
by  any  company  as  its  standard,  perhaps  that  percentage  of  the 
A.  M.  expected  death  losses  may  be  looked  for  throughout,  for  all 
durations.  If  this  be  so,  we  have  perhaps  at  last  found  a  measur- 
ing rod.     If  we  have,  how  long  will  it  remain  so  ? 

Many  companies  have,  doubtless,  applied  the  new  A.  M,  table  to 
their  experience.  Will  some  of  them,  and  the  more  of  them  the 
better,  come  forward  and  confirm  or  confound  this  theory. 


Abstract  of  Discussion  of  Preceding  Paper. 

MR.  PEECT  H.  EVANS: 

I  am  glad  to  be  able  to  add  an  extended  experience  of  the  North- 
western to  that  of  the  Mutual  Life  under  the  old  American,  Medico- 
Actuarial  and  the  new  American  Men  tables.  As  the  chief  purpose 
of  the  investigation  had  to  do  with  surplus  allotment  it  was  de- 
sirable to  cover  a  longer  period  than  the  1907-1917  issues  examined 
by  Mr.  Hutcheson.  The  period  chosen  (1885-1910)  is  believed  to 
reflect  fairly  continuous  methods  of  selection.  The  business  was 
written  in  the  United  States  except  South  Carolina,  Florida,  Ala- 
bama (except  northern  part  from  1889  to  1897),  Mississippi, 
Louisiana,  Arkansas  (except  since  1905),  the  coast  of  North  Caro- 
lina and  Texas  and  the  lowlands  of  the  Mississippi  Kiver.  During 
the  period  1885-1895,  60  per  cent,  of  the  new  insurance  was  on 
the  tontine  plan.  During  the  five  years  1896-1900  only  13  per 
cent,  was  tontine.  After  1900  the  amount  of  tontine  is  negligible 
and  the  issue  of  this  plan  ceased  entirely  in  June,  1905.  The  ex- 
perience includes  term  extensions.  Exposures  were  taken  to  the 
anniversaries  in  1915  bv  amounts  only.  The  first  year  exposures 
aggregated  $1,679,768,500  with  a  total  of  $15,179,538,500.  The 
actual  losses  amounted  to  $134,893,900. 

In  the  following  summary  by  issue-groups  the  fact  of  an  im- 
provement in  selection  seems  quite  fully  established : 
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Percentage  of  Actual  to  Expected  Mortality — Basis  of  Amounts. 
Issue  GroupSj  All  Ages  and  Policy  Years  to  Anniversaries  in  1915. 


Issues. 

m.-a.                       am. 

1 

Amer. 

1 

1885-1890 

1891-1895 

1896-1900 

97.4  95.0 
94.1            i           91.7 
86.6           1           84.7 
79.0           1           79.2 
70.9                       74.9 

80.5  j           85.8 

75.1 
69.5 
64.0 
55.1 
46.0 

62.4 

1901-1905  

1906-1910 

1885-1910 

Age  groups. 
Issues   1885-1910,  all  policy  years  to   anniversaries  in   1915. 


Ages. 

M.-A. 

AM. 

Amer. 

15-29  

30-39  

40-49  

50-59  

60  and  over 

Total 

84.3 
87.7 
87.5 
85.3 
84.8 

86.5 

90.5 
86.9 
83.9 

84.2 
90.0 

85.8 

48.0 
55.3 
67.8 
76.7 
83.5 

62.4 

The  following  tabulation  gives  the  details  for  the  first  five  years 
and  the  ultimate  period  together  with  the  AM  experience  sepa- 
rately on  the  issues  of  1885-1900,  1901-1905  and  1906-1910, 
which  shows  more  clearly  the  force  of  the  improvement  in  selec- 
tion. If  there  was  substance  in  the  belief  that  persons  taking  pol- 
icies carrying  special  survival  benefits  (i.e.,  tontined  contracts) 
were  on  the  whole  a  superior  class  of  risks  then  the  actual  improve- 
ment has  been  even  greater  than  the  figures  indicate. 


Policy  Year. 

Issues  18S5-1910. 

1885-1900. 

1901-1905. 

1906-1910. 

M.-A. 

AM. 

Amer. 

AM. 

AM. 

AM. 

1 

77.5 

71.6 
73.3 
77.6 
81.7 

76.3 
91.4 

86.5 

92.8 
81.1 
80.9 
84.0 
84.0 

84.3 
86.5 

85.8 

37.6 
44.5 
47.9 
52.2 
56.3 

47.3 
71.4 

62.4 

110.8 

93.0 
83.8 
90.3 

85.7 

91.9 
89.9 

90.3 

85.4 

72.2 
84.9 
83.4 
93.6 

84.2 
76.4 

79.2 

75.5 
73.4 

74.7 
77.0 
75.3 

75.3 
74.3 

74.9 

2 

3 

4 

5 

1-5 

After  5 

Total 

The  degree  of  uniformity  found  in  the  AM  ratios  during  the 
select  period,  compared  with  the  ratio  for  the  ultimate  experience, 
is  very  satisfactory  except  for  the  first  year.    We  attribute  the  first 
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year  variation  to  the  fact  that  the  Northwestern  has  never  per- 
mitted its  agents  to  pre-date  applications  to  secure  lower  ratings 
and  consequent!}'  its  first  3'ear  exposure  more  nearly  approximates 
twelve  months  than  is  usually  the  case. 

Mr.  Hutcheson  refers  to  the  uniformity  in  the  percentage  series 
as  the  chief  point  of  interest  and  suggests  that  some  uniform  per- 
centage of  the  new  table  will  be  found  to  be  a  good  measuring  rod 
for  standard  business  written  by  American  companies  in  normal 
times.  If  the  experience  actually  follows  the  tal)le,  age  by  age, 
this  uniformity  would  exist  however  the  exposures  were  grouped ; 
but  uniformity  might  appear  in  entry  age  and  policy  year  groups 
together  with  marked  fluctuation  under  an  attained  age  grouping 
since  each  entry  age  group  includes  all  subsequent  exposure  ages 
and  each  policy  year  group  includes  all  possible  exposure  ages. 
The  percentages  established  by  the  following  tabulation  of  the 
Northwestern's  ultimate  experience  by  attained  ages  .support  j\Ir. 
Hutcheson's  conclusion.  Evidently  the  experience  of  the  thirty 
years  1885-1915,  both  in  whole  and  in  part,  follows  the  A]\[  curve. 
"What  reasons  have  we  for  expecting  a  departure  in  future  ex- 
perience ? 

Attained  Age  Expeeience  by  Amounts. 

Issues  1885-1910,  Exposed  to  Anniversary  in  1915. 
First  Five  Years  Excluded. 


Exposure 

Limited  to 

Attained  Ages. 

M.-A. 

am  (5). 

Amer. 

1910-1915. 

AMW. 

20-24 

60.6% 

67.6% 

35.6% 

75.1% 

25-29  

83.9 

92.4 

49.9 

76.5 

30-34 

80.8 

88.1 

46.5 

79.4 

35-39  

85.6 

88.5 

49.3 

83.0 

40-44 

89.2 

85.9 

.55.1 

78.4 

45-49 

90.0 

84.2 

64.4 

82.3 

50-54  

94.5 
95.3 
91.1 

86.6 
85.0 
83.0 

76.5 

82.2 
83.6 

88.4 
79.8 
81.1 

55-59  

60-64  

65-69  

95.9 

92.9 

93.6 

93.3 

70-74        

90.6 
90.2 
69.9 

90.1 
90.4 
71.1 

88.6 
87.6 
65.1 

94.1 
89.9 
73.5 

75-79  

80-84 

85-89 

80.1 

82.8 

63.9 

85.4 

90-94 

103.0 

110.0 

61.2 

110.0 

Total 

91.4% 

86.5% 

71.4% 

84.5% 

Although  this  experience  of  the  Mutual  Life  (1907-1917)  and 
the  Northwestern  (1885-1910)  closely  parallels  the!  American 
Men  table  at  an  average  distance  of  about  15  per  cent,  below,  the 
fact  gives  very  little  support  to  the  advisability  of  adopting  the 
new  table  as  the  legal  standard  in  place  of  the  American  Expe- 
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rience  table.  Any  such  proposal  must  face  the  necessity  of  a  com- 
plete revision  of  the  actuarial  laws  now  in  force  in  the  various 
States  and  based  on  the  old  table.  Such  revision  should  include 
repeal  of  the  term  extension  requirements,  the  practicability  of 
which  in  the  future  is  open  to  some  question  even  under  the  pres- 
ent standard.  To  anyone  familiar  with  legislative  procedure  the 
probability  of  effecting  the  necessary  revisions  with  any  uniformity 
will  not  seem  very  great. 

ME.    EGBERT    HENDERSON  : 

Wlien  asked  to  review  this  paper  I  looked  into  our  own  records 
to  see  if  we  had  any  material  which  could  properly  be  compared 
with  it  and  the  nearest  similar  material  that  I  found  was  an  inves- 
tigation which  had  been  made  sometime  ago  of  the  experience  in 
certain  sections  of  the  country  on  the  issues  of  1906  to  1913  inclu- 
sive observed  to  the  anniversaries  in  1915.  Unfortunately,  how- 
ever, from  the  standpoint  of  ease  of  comparison,  the  expected  mor- 
tality had  been  calculated  by  the  company's  own  standard  and  not 
by  any  of  those  used  by  Mr.  Hutcheson.  We  took,  however,  the 
experience  of  the  Middle  Atlantic  States  from  New  York  to  Mary- 
land and  West  Virginia  and  estimated  by  an  approximate  method 
what  the  expected  would  have  been  according  to  the  AM  table  and 
the  following  mortality  percentages  were  the  result. 

Equitable 's  MrooLE  Atlantic  Experience. 

Actual    Deaths   Per   Cent,  of   Expected. 

Insurance  Year.                                        By  Policies.  By  Amounts. 

1     70.7%  96.6% 

1-5     80.7  92.8 

6-9     77.9  7'6.5 

1-9     80.1%  89.1% 

About  the  only  point  of  resemblance  between  these  figures  and 
the  corresponding  ones  given  in  the  paper  is  the  relatively  low  mor- 
tality percentage  for  the  first  year  in  the  experience  by  policies. 
Our  experience  by  amounts  in  this  section  although  better  than  by 
policies  for  the  sixth  to  ninth  years  was  considerably  worse  during 
the  first  five  years  due  to  a  few  very  large  claims  included,  so  that 
the  percentages  by  amounts  do  not  show  the  same  steadiness  as  in 
the  case  of  the  Mutual  Life's  experience. 

MR.  J.  BURNETT  GIBB : 

We  are  indebted  to  Mr.  Hutcheson  for  a  most  interesting  paper 
comparing  actual  deaths  in  the  Mutual  Life  with  the  expected  by 
three  standards.  His  results  are  obtained  from  voluminous  data 
and  his  deductions  would  appear  to  be  substantiated  by  the  figures 
he  tabulated. 
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Eatio  Per  Cent,  of  Actual  Deaths  to  Expected  by  AM  Table. 

Penn  Mutual  Issues  of  10  years  from  1906  to  1915,  Exposed  to  1916. 
Mutual  Life  Issues  of  11  years  from  1907  to  1917,  Exposed  to  1918. 


Policy  Years. 

Ages  at  Entry. 

Policies. 

Amounts. 

Penn. 

Mutual. 

Penn. 

Mutual. 

1 

19  and  under 
20-29 
30-39 
40-49 
50-59 

60  and  over 
All 

19  and  under 
20-29 
30-39 
40-49 
50-59 

60  and  over 
All 

19  and  under 
20-29 
30-39 
40-49 
50-59 

60  and  over 
All 

19  and  under 
20-29 
30-39 
40-49 
50-59 

60  and  over 
All 

All 
AU 
All 
All 
All 
All 
All 
All 
All 
All 
All 
All 

95% 

97 

96 
112 

94 
108 
101 

81 

86 

96 
105 
102 

94 

97 

97 
76 

98 
89 
86 
81 
88 

85 
84 
96 
100 
97 
89 
94 

101 

95 

99 

90 
100 

77 

94 

99 

84 

91 

94 

90% 

78 

70 

73 

72 

60 

74 

102 

83 
78 
78 
76 
80 
80 

98 

87 
85 
82 
77 
98 
85 

101 

84 
80 
80 
77 
86 
81 

74 
80 
82 
84 
83 
82 
81 
93 
79 
97 
94 
81 

89% 

85 
149 
123 

99 
,82 
115 

68 

84 
102 
112 

95 
100 
101 

160 

73 
104 

88 

85 
121 

93 

89 

82 
102 
106 

93 
106 

99 

115 
103 
105 

81 

98 

86 
105 
103 

79 

85 

99 

83% 
78 
91 
68 
105 
73 
84 

101 

85 
92 

85 
77 
79 
85 

103 
90 

84 
89 
75 
96 
85 

102 
86 
90 
86 

76 
84 
85 

84 
85 
81 
88 
87 
91 
75 
90 
79 
79 
109 
85 

1 

1 

1 

1 

1      

1 

1-5 

1-5 

1-5 

1-5 

1-5       

1-5 

1-5     

6-last 

6-la8t 

6— last 

6-last 

6-la8t 

&-la8t 

6-last 

All 

All 

All      

All 

All 

All 

All 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

All 

With  a  view  to  throwing  additional  light  upon  these  deductions. 
I  have  obtained  tabulations  of  Penn  Mutual  experience  for  issues 
of  ten  years — from  1906  to  1915 — exposed  to  1916  anniversaries. 
Eesults  are  given  as  percentages  of  actual  to  expected,  according  to 
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the  AM  standard.  The  investigation  covered  212,241  policies,  in- 
suring $661,703,304,  approximately  one-half  of  the  aggregate  of 
the  Mutual  Life  figures. 

The  comparison  of  mortality  ratios  is  shown  on  page  389. 

It  will  be  seen^  in  the  first  place,  that  the  Penn  Mutual  figures 
by  amounts  are  not  as  favorable  as  the  results  by  policies,  the  per- 
centage for  policies  bSing  94  per  cent,  as  against  99  per  cent,  for 
amounts,  compared  with  the  Mutual  Life  figures  of  81  per  cent, 
for  policies  and  85  per  cent,  for  amounts.  It  is  natural,  consider- 
ing the  different  volume  of  policies  and  insurance  under  observa- 
tion, that  the  Penn  Mutual  figures  for  various  years  of  duration 
should  show  a  wider  fluctuation  from  the  average  than  the  Mutual 
Life  figures.  The  Penn  Mutual  average  by  policies,  for  all  years 
of  duration,  is  94  per  cent.,  with  a  maximum  percentage  of  101  in 
the  first  year  and  a  minimum  percentage  of  77  in  the  sixth;  while 
by  amounts  of  insurance  the  average  is  99  per  cent.,  with  a  maxi- 
mum of  115  in  the  first  year  and  a  minimum  of  79  in  the  ninth. 
Compared  to  this  the  Mutual  Life's  average  by  policies  is  81  per 
cent.,  with  a  maximum  of  97  per  cent,  in  the  tenth  year  and  a 
minimum  of  74  per  cent,  in  the  first ;  and  by  amounts,  the  average 
is  85  per  cent.,  with  a  maximum  of  109  in  the  eleventh  year  and  a 
minimum  of  75  in  the  seventh  year.  Although  the  Penn  Mutual 
experience  follows  the  AM  table  somewhat  less  closely  than  the 
Mutual  Life  experience,  the  distribution  of  tliese  maximum  and 
minimum  percentages  does  not  point  to  any  duration  where  the 
table  is  not  a  proper  measure,  and  to  that  extent  at  least  would 
seem  to  confirm  Mr.  Hutcheson's  theory  that  whatever  the  aggre- 
gate percentage  selected,  that  percentage  may  be  looked  for  through- 
out for  all  durations.  It  must  of  course  be  realized  that  various 
elements  enter  into  selection  and  that  strictness  in  one  particular 
may  tend  toward  a  larger  measure  of  reduction  in  the  early  years 
without  having  any  corresponding  effect  in  reducing  the  mortality 
ratio  in  later  years.  On  the  other  hand,  strictness,  as  for  example 
in  the  consideration  of  family  longevity,  may  not  have  any  pro- 
nounced effect  except  in  the  tabulations  for  the  more  advanced 
ages  and  longer  durations.  Accordingly,  it  would  seem  to  me  that, 
although  in  some  offices  the  various  elements  of  selection  may  be 
blended  in  such  a  manner  as  to  produce  a  somewhat  fixed  mortality 
ratio  for  all  ages  and  durations,  in  other  offices  there  may  be  no 
such  fixed  relationship  between  the  results  and  the  AM  table. 

One  feature  peculiar  to  the  Mutual  Life  experience  is  the  rela- 
tively high  mortality  for  the  youngest  age  group.  This  is  true  by 
amounts  as  well  as  by  policies,  and  for  the  first  five  policy  years, 
for  the  sixth  to  the  eleventh,  and  for  all  policy  years  Combined. 
Does  this  peculiarity  suggest  a  point  where  the  AM  table  is  less 
satisfactory  as  a  measuring  rod,  or,  is  it  simply  an  indication  of  the 
difficulty  of  getting  a  proper  selection  at  these  young  ages? 

There  is  one  point  that  should  be  borne  in  mind  in  the  consid- 
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eration  of  figures  such  as  these:  that  any  change  in  the  standard 
of  selection  made  in  the  period  under  observation  would  have  the 
effect  of  changing  the  trend  of  portions  of  the  figures  and  this 
would  be  misleading  unless  the  change  in  selection  were  recognized. 
In  any  investigation  of  the  Penn  Mutual's  more  recent  mortality 
for  example,  it  would  be  necessary  to  bear  in  mind  that  in  recent 
years  the  Penn  Mutual  selection  has  been  considerably  more  rigid, 
and  it  may  be  expected  that  this  change  in  practice  will  be  reflected 
in  any  results  that  may  be  tabulated.  The  figures  of  the  Mutual 
Life  for  the  period  now  tabulated  by  Mr.  Hutcheson  indicate  the 
stricter  standard  of  selection  adopted  by  that  Company  about  the 
beginning  of  that  period. 

(author's  eeview  of  discussion.) 

me.  william  a.  hutcheson  : 

Much  valuable  information  has  been  presented  in  the  foregoing 
discussions  and  the  Society^  is  indebted  to  the  various  contributors 
for  the  additional  light  which  has  thereby  been  thrown  upon  the 
results  of  selection  under  modern  conditions.  It  may  be  well  to 
call  attention  to  the  fact  that  the  experience  of  the  Mutual  related 
to  the  entire  United  States,  excluding  Texas,  whereas  the  Equitable 
experience  cited  by  Mr.  Henderson  is  limited  to  the  Middle  Atlantic 
States  and  that  of  the  Northwestern,  analyzed  by  Mr.  Evans,  does 
not  include  a  group  of  Southern  States  in  which  the  mortality  has 
always  been  relatively  high. 
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A  Practical  System  of  Calculating  Expected  Mor- 
tality AND  ITS  Relation  to  Valuation  and 
Dividend  Apportionment. 


MURAT  L.  JOHNSON. 

As  to  the  usual  systems  of  calculating  the  "expected  mortality 
on  the  net  amount  at  risk,"  a  survey  of  papers  hitherto  published 
indicates  that  probably  the  methods  employed  have  lacked  either 
simplicity  on  the  one  hand  or  precision  on  the  other.  To  apply 
the  tabular  "cost  of  insurance"  to  the  entire  business  necessarily 
has  involved  highly  elaborate  classification.  The  more  prac- 
ticable methods  have  led  to  inexact  result.  The  system  here 
presented  may  be  found  useful,  because  it  has  been  developed 
to  avoid  both  sorts  of  disadvantage. 

The  problem  of  ascertaining  the  mean  expected  mortality 
exactly  as  well  as  easily  would  doubtless  be  considered  worthy  of 
attention  if  the  sole  purpose  served  were  that  of  lending  an 
accuracy  to  the  "Gain  and  Loss  Exhibit"  not  possible  where 
approximate  methods  are  used.  But  collateral  considerations 
enhance  the  importance  of  the  problem,  for  it  is  to  be  borne  in 
mind  that  an  exact  result  enables  the  actuary  to  apply  some 
formula  such  as  that  given  by  Mr.  H.  N.  Kaufman  (T.A.S.A., 
Vol.  XII,  page  223)  in  checking  his  valuation,  a  thing  frequently 
very  much  to  his  satisfaction,  and  moreover  that  it  also  enables 
him  to  enjoy  greater  confidence  in  his  estimate  of  the  dividend 
apportionment  required  for  the  following  year  under  the  dividend 
formula  proposed  for  use  in  that  year. 

I.  Method  of  Calculating  the  Expected  Mortality. 

Notation. 

Let   X  -\-  n  =  attained  age  on  policy  anniversary  falling  within 
current  calendar  year, 
Sx+n  =  sum  insured  at  age  x  -\-  n, 
MVx+n  =  mean  reserve  as  of  December  31st,  current  year, 
Vx+n  =  terminal  reserve  as  of  policy  anniversary,  cur- 
rent year, 
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Vx+n+1  =  terminal  reserve  as  of  policy  anniversary,  follow- 
ing year, 
Px+n  =  net  premiums  at  age  x  -\-  n, 
Kx+n-i  =  expected  mortality  for  policy  year  being  com- 
pleted within  the  calendar  year, 
Kx+n  =  expected   mortality  for  policy  year  beginning 
within  the  calendar  year. 

Derivation  of  General  Formulae. 

Kx+n-l   =   Qx+n-l{Sx+n   —    V  x+n) ,  (1) 

Kx+n    =    Qx+n{Sx+n   —    V x+n+l) )  (2) 

V x+n+1    —    Ux+n\y  x+n   "T   Px+n)  ^x+n'^x+n) 

■\f\/  _    1    ~1~  ^j+n  -If  I     1    ~r  Ux+n  p  Kx+n   a 

•  *'-i   '    x+n    —  n  *  x+n   "T  q  •*   x+n  c\       *^i+nj 


from  which 


^  ■•  r-iT  1-.  ■  Kx+n 


Vx+n    =   7      I     ^, MVx+n    —   Px+n   +  T^TT, '^^+n  (^) 

i    "t"  Ux+n  ••-    "T  Ux+n 

and 

Substituting  (3)  and  (4)  in  (1)  and  (2)  respectively,  and  dividing 
by  2,  we  have 

i  AVn-l    =    Sx+n  [  2  qx+n-^  (  1    "  f-f^  )  J 

-    MVx+n   [  r+'^^_^-  ]    +  P^+nikx+n-^],        (5) 

Equations  (5)  and  (6)  may  be  combined  into  the  following 
formula  for  obtaining  the  mean  cost  of  insurance  by  a  direct 
calculation : 


and 


Kx+n-l   +  Kx+n   _     ^. 

Qx  +n-l 


—   '^i+n 

kx+n         \    I  Qx+n    ~    Qx+n—1  \     j 
l+Ux+n/\  2  /J 


+         1    + 


_    MVx+n  \  g-+"-^   +  Q^^nUx+n  "1 
I  1   +  Ux+n  J 

+  P.+n[k.+n-l].        (7) 
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These  formulae,  (5),  (6),  and  (7),  involve  sums  insured,  mean 
reserves,  net  premiums  and  factors  dependent  for  their  numerical 
values  only  upon  the  mortality  table,  the  interest  rate  and  the 
attained  age.  In  calculating  these  factors  it  was  decided  that 
greater  accuracy  would  be  obtained  by  substituting  for  "u' 
and  "k"  their  values  in  terms  of  the  "C"  and  "D"  commutation 
columns.  The  working  forms  of  these  equations  are  therefore 
as  follows : 

+  Px+7i[hQx+n-l],  (8) 

-  MF.^  J  ^  ^-^'l  V       1,     (9) 


2^x+n    —    ^^x+n 


D^r.   +    D 


x+n     1^   •'--'1+71+ 


Kx+n-1  -T  Kx+n  _    q         j      1  /  i^  \ 

2  ~~    '^^+'»       9  Wi+re-1     I     Qx+n) 


+    2iQx+n    —   5i+n-l) 


'*+n 


Ox+n  "T  -L^i+n+l 


1 


—   MV  \    Qx+n-lDx+n+l   +  gi+n^i+nl 

|_  Dx+n   ~\~  Dx+n+l  J 

+   P.+n[k.+n-l].        (10) 

Appendix  III  contains  the  required  factors  based  on  the  Ameri- 
can Experience  3  per  cent.  Table.  The  factors  given  for  use 
with  formula  (10)  were  not  calculated  independently,  but  were 
obtained  by  adding  the  corresponding  factors  given  for  use  with 
formulae  (8)  and  (9).  For  ease  of  application  formula  (10)  is, 
of  course,  preferable.     The  joint  use  of  formulae  (8)  and  (9)  has  ■ 

the  advantage,  however,  that  in  many  offices  the  results  obtained 
by  formula  (9)  are  preciselj''  the  mortality  figures  needed  in 
estimating  the  dividend  apportionment  for  the  following  year, 
as  shown  later. 

For  offices  in  which  the  amounts  of  net  premiums  are  not 
available  for  the  use  of  these  formulae,  the  same  result  may  be 
obtained  by  substituting  for  formula  (8)  a  new  formula  in  which 
the  sums  insured  and  mean  reserves  as  of  December  31st  of  the 


CALCULATING   EXPECTED    MOETALITY. 


395 


previous  year  are  used  and  in  which  the  factors  are  the  same  as 
those  in  formula  (9),  substituting  "x  -{-  n  —  1"  for  "x  +  n" 
throughout.  Where  possible,  however,  we  consider  the  use  of 
formulae  (8)  and  (9)  preferable  because  the  groups  are  then 
homogeneous. 

With  the  thought  that  students  may  find  it  instructive,  I  have 
given  in  Appendix  I  the  set  of  rules  adopted  in  our  office  for  the 
guidance  of  clerks  in  calculating  the  expected  mortality  for  the 
"Gain  and  Loss  Exhibit."  It  should  be  mentioned  that  these 
rules  provide  for  treatment  of  the  deaths  in  the  same  manner 
as  that  indicated  in  Mr.  E.  G.  Fassel's  equation  III  (a)  {T.A.S.A., 
Vol.  XX,  page  116)  and  the  valuation  is  first  made  as  to  all  insur- 
ance outstanding  on  the  paid-for  basis  as  of  January  1st  and  sub- 
sequently we  add  to  this  the  valuation  of  new  insurance  paid  for 
during  the  year  and  deduct  the  valuation  of  cancellations. 

Judging  from  such  information  as  is  available,  it  seems  to  be 
a  rather  common  practice  to  make  an  approximate  calculation 
of  the  expected  mortality  by  using  some  such  expression  as 
"q{S  -  MV)"  instead  of  "  q{S  -  V)"  and  in  order  to  form  an 
idea  of  the  extent  of  the  error  involved  in  this  method,  calcula- 
tions have  been  made  on  this  basis  as  well  as  by  the  use  of 
formulae  (8)  and  (9)  in  the  four  illustrations  given  below.  Each 
of  the  illustrations  is  based  on  $1,000,000  of  insurance  on  the 
Ordinary  Life  plan. 


Year       Age 

oJ      I     at 

Issue.  ;  Issue. 


At- 
tained 
Age. 


A'at+n— 1. 


Tabular 
Cost. 


Approx. 
Method. 


Formula 
(8). 


A'i+»i. 


Tabular 
Cost. 


Approx. 
Method. 


Formula 
(9) 


1916!  25  29 

1891 1  25  54 

1916  1  50  54 

1891  1  50  79 


$7,966.50 
10,179.70 
14,734.90 
37,897.60 


$7,938.50 
10,188.40 
14,641.10 
36,882.20 


$7,966.20 
10,179.40 
14,734.60 
37,897.40 


$7,963.50 
10,540.00 
15,256.30 
38,780.90 


$7,936.50  $7,963.20 
10,550.90  10,540.00 
15,158.80S  15,256.60 
37,655.00  38,781.40 


Total  of  4  items 


70,778.70  69,650.20  70,777.60  72,540.70 

I       


71,301.20  72,541.20 


It  will  be  noticed  that  there  are  slight  differences  between  the 
tabular  costs  and  those  obtained  by  the  use  of  formulae  (8) 
and  (9).  These  differences  are  of  course  due  to  the  failure  to 
use  a  sufficient  number  of  decimal  places  in  making  the  calcu- 
lations. The  differences  between  the  tabular  costs  and  those 
obtained  by  the  common  approximation,  however,  are  hardly 
negligible,  especially  for  the  older  ages. 
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II.  The  Valuation  Work  in  Its  Relation  to  the 
Calculation  of  Expected  Mortality. 

In  order  readily  to  apply  the  method  of  calculating  the  ex- 
pected mortality  herein  described  it  is  very  desirable  to  have  the 
valuation  summary  supply  sums  insured,  mean  reserves  and 
net  premiums,  according  to  attained  ages,  with  only  a  few  broad 
groupings  as  to  kinds.  Such  a  summary  is  naturally  obtained 
where  the  attained  age  method  of  valuation  described  by  Mr.  R. 
Henderson  {T.A.S.A.,  Vol.  XI,  pages  144-148)  is  used,  but  where 
other  methods  are  in  use  it  is  not  difficult  so  to  arrange  the 
valuation  work  as  to  accomplish  the  same  purpose.  A  descrip- 
tion of  a  device  which  has  been  adopted  in  our  office  may  be  of 
interest.  The  valuation  is  made  from  the  tabulation  of  per- 
forated cards,  according  to  the  retrospective  method  in  the  case 
of  premium-paying  policies,  and  by  the  attained  age  method  in 
the  case  of  full-paid  and  paid-up  policies.  The  items  punched 
on  the  cards  (premium-paying)  are:  policy  number  (for  identi- 
fication), number  of  policies  (practically,  each  card  represents  one 
policy),  sum  insured,  year  of  issue,  age  at  issue,  office  year  of 
birth,  kind,  year  full-paid  (or  mature  or  expire),  gross  premium, 
net  premium.  The  items  required  to  be  tabulated  for  the  valu- 
ation are  sums  insured  and  net  premiums.  The  count  of  the 
number  of  policies  and  the  tabulation  of  the  gross  premiums  are 
made  for  other  purposes.  In  the  case  of  full-paid  policies  the 
columns  provided  for  gross  and  net  premiums  are  used  for  the 
constants  required  under  the  attained  age  method  of  valuation, 
the  gross  premium  columns  being  used  for  any  positive  constants 
and  the  net  premium  columns  for  any  negative  constants.  In 
tabulating  the  premium-paying  section,  it  was  decided  that 
instead  of  sorting  the  cards  by  age,  then  by  year  of  issue,  giving 
the  usual  tabulation  by  durations  and  ages,  the  sorting  could 
advantageously  be  done  by  year  of  issue,  then  by  year  of  birth, 
giving  the  tabulation  by  attained  age  and  year  of  issue.  The 
sheets  used  in  recording  the  tabulations  have  fifty  lines  and  for 
the  1920  tabulations  the  operators  of  the  tabulating  machines 
were  instructed  always  to  use  a  designated  line  for  each  year  of 
issue.  For  example,  on  the  sheet  for  any  given  year  of  birth, 
the  year  of  issue  1870  would  always  be  put  on  the  first  line,  1871 
on  the  second  line  etc.,  and  years  earlier  than  1870  would  be 
similarly  arranged  on  a  second  sheet.  For  the  1921  valuation, 
the  sheet  will  begin  with  the  year  of  issue  1871,  etc. 
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The  "mean  forborne  annuities"  and  the  "mean  forborne 
claims"  were  listed  on  strips,  each  of  which  was  labeled  according 
to  attained  age  and  on  each  of  which  the  arrangement  was  such 
as  to  correspond  with  the  requirement  for  valuing  a  certain 
sheet.  For  example,  one  strip  is  headed  "Attained  age  70," 
and  contains  the  valuation  factors  for  age  20  and  mean  duration 
50^  years,  age  21  and  mean  duration  49|  years,  and  so  on,  down 
to  age  69  and  mean  duration  1|  years.     In  valuing  for  the  year 

1920  this  strip  is  placed  on  the  sheet  for  year  of  birth  1850  and 
containing  the  data  for  years  of  issue  1870  to  1919  inclusive,  and 
the  calculations  are  made.     This  same  strip  will  be  used  in 

1921  on  the  sheet  for  year  of  birth  1851.  The  sheet  or  sheets  for 
each  year  of  birth  are  added  and  the  results  are  used  for  the 
mortality  calculations. 

After  making  the  mortality  calculations  for  the  business  in 
force  January  1st,  the  figures  are  used  in  applying  the  formula 
for  the  checking  of  the  valuation  work.  For  the  same  reason 
that  the  rules  used  in  the  calculation  of  the  expected  mortality 
have  been  appended,  I  have  also  given  in  Appendix  II  an  outline 
of  the  method  of  checking  the  valuation  figures.  This  is  in  the 
form  of  a  memorandum,  as  adopted  in  the  office  with  which  I 
am  connected.  It  is  our  intention  to  apply  this  checking  formula 
to  the  figures  for  each  of  the  main  valuation  groups. 

III.  Dividend  Apportionment. 

The  expected  mortality  for  the  policy  year  current  on  Decem- 
ber 31st  is  useful  in  estimating  the  amount  of  surplus  which  will 
be  distributed  by  the  use  of  a  given  dividend  formula.  It  is 
particularly  useful  where  the  dividend  formula  is  based  on  the 
three-factor  method,  but  is  also  helpful  in  the  case  of  a  two- 
factor  formula  if  the  interest  return  is  based  on  initial  reserves. 

Mortality  Return.  If  the  method  of  Appendix  I  is  followed  in 
the  calculation  of  the  expected  mortality  it  will  be  noted  that 
we  can  readily  obtain  the  "cost  of  insurance"  for  the  policy-year 
current  on  December  31st.  Using  the  "business  dated  earlier 
than  current  year"  as  an  illustration,  we  have  simply  to  add  the 
figures  for  ^K^^+n  in  Classes  "B,"  "E"  and  "F,"  deduct  the 
figures  for  Classes  "J"  and  "N"  and  |iiCx+„  for  the  year's  "Dead" 
and  the  result  is  |Xx+n  for  the  business  in  force  December  31st. 
Multiplying  by  2  and  applying  the  mortality  portion  of  the 
dividend  formula,  we  obtain  a  very  close  estimate  of  the  amount 
to  be  distributed  from  this  source  during  the  ensuing  year. 
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Interest  Return.  After  having  obtained  \Kx+n  for  the  business 
in  force  December  31st,  it  is  a  very  simple  matter  to  obtain  the 
initial  reserve  for  the  policy-year  then  current,  for  our  valuation 
gives  us  the  mean  reserve  on  such  business  and  the  initial  reserve 

is  given  by  the  expression ''J""     ^. — ^^ .     The  amount  of  the 

return  of  excess  interest  would,  under  most  of  the  dividend 
formulae,  be  a  simple  percentage  of  the  initial  reserve. 

Loading  Return.  This  item  must  of  course  be  obtained  from 
other  sources,  but  it  might  not  be  amiss  to  mention  that  in  our 
office  the  perforated  cards  used  in  the  valuation  work  supply  the 
gross  annual  premiums  in  addition  to  the  net  premiums  and  since 
these  are  carried  right  through  the  valuation  work,  the  Decem- 
ber 31st  results  give  the  figures  required  in  estimating  the  return 
to  be  made  from  this  source. 

Appendix  I. 

Rules  J  or  Calculating  the  Expected  Mortality  on  the  Net  Amount 
at  Risk  for  Gain  and  Loss  Exhibit. 

1.  For  business  in  force  as  of  January  1st  on  the  "Paid-For" 
basis: 
Class  A:  Endowments  maturing  current  year. 

If  maturing  for  face  of  policy,  there  is  no  ex- 
pected mortality  for  the  group.     If  maturing  for 
less   than   face   of   policy,   follow   rule   given   for 
Class  C. 
Class  B:  Joint  Insurance,  Survivorship  Insurance,  and  other 
irregular  kinds. 
Use  one-half  of  the  tabular  "cost  of  insurance" 
for  each  of  the  two  policy  years  partially  included 
in  the  calendar  year. 
Class  C:  Terms  expiring  (with  pure  endowments  payable) 
current  year. 
The  amount  of  the  pure  endowment  goes  into 
Class  A  and  the  difference  between  this  amount 
and  the  sum  insured  goes  into  Class  D. 
Class  D :  Terms  expiring  current  year. 
Use  the  following  formula: 

Class  E:  All  policies  not  included  in  Classes  A  to  D  inclusive. 
Use  formulae  (8)  and  (9). 
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2.  For  business  paid-for  during  current  year: 

Class  F:  Policies  dated  previous  year. 

Treat  these  same  as  Class  B  or  Class  E,  as  case 
may  be. 
Class  G:  Joint  Insurance  etc.,  dated  current  year. 

Use  one-half  of  the  first  year  tabular  "cost  of 
insurance." 
Class  H :  Policies  dated  current  year,  except  those  in  Class  G. 

Use  formula  (9). 
Class  I :  Policies  dated  next  year. 

Use  the  following  formula: 

3.  Cancellations.     Omit  "Dead,"  "Not  Taken"  and  all  policies 

corresponding  to  Classes  A,  C  and  D. 
Class  J:  Policies  corresponding  to  Class  B. 

Deduct  one-half  of  the  tabular  "cost  of  insur- 
ance"  for  the   policy-year  beginning  within  the 
calendar  year. 
Class  K:  Policies  corresponding  to  Class  G. 

Deduct  one-quarter  of  the  first  year  tabular 
"cost  of  insurance." 
Class  L:  Policies  dated  current  year,  except  those  in  Class  K. 
Deduct  one-half  of  the  result  obtained  by  using 
formula  (9). 
Class  M :  Policies  dated  next  year. 
Deduct  the  following: 

Class  N:  Policies  dated  earlier  than  current  year,  except 
joint  insurance,   survivorship  insurance   and 
other  irregular  kinds. 
Deduct  the  result  obtained  by  using  formula  (9) . 

Appendix  II. 

Notation. 

MV  =  current  year's  mean  reserve  on  business  in  force  January 
1st  current  year,  omitting  expiring  terms  and  matur- 
ing endowments  mentioned  in  A,  B  and  C. 
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MV-i  =  previous  year's  mean  reserve  on  business  in  force 
December  31st  previous  year,  less  the  corrections 
indicated  in  A,  B  and  C. 
P  =  net  premiums  on  business  in  force  January  1st  current 
year  on  which  premiums  are  payable  during  the  year. 
MK  =  mean  expected  mortality,  current  year,  on  business  in 
force  January  1st,  omitting  expiring  terms  and  matur- 
ing endowments. 

Checking  Formula. 
MV  =  MV-i{l  +  i)  +  P(l  +  hi)  -  MK. 

A.  Correction  for  terms  expiring  current  year. 

Value  these  by  using  ISvq-i,  deducting  the  result  from 
previous  year's  reserve  before  using  the  checking  formula. 

B.  Correction  for  endowments  maturing  current  year. 

Tabulate  the  maturing  items  and  deduct  from  previous 
year's  reserve  the  total  amount  maturing  multiplied  by 
(1  +  |i)/(l  +  i).  Also  omit  the  maturing  items  from 
current  year's  reserve  while  using  the  checking  formula. 

C.  Correction  for  expiring  extensions  with  pure  endowments 

payable. 
Include  the  amount  of  the  pure  endowment  in  B  and 
the  difference  between  this  and  the  sum  insured  in  A. 
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Appendix  III. 

Factors  for  Use  in  Calculating  the  '^  Expected  Mortality  on  the  Net 
Amount  at  Risk." 

(American  Experience  3%  Table.) 


a  a" 

S:,+n  Fac- 

MV,^„ 

Px+n  Fac- 
tor, Formu- 

-S-x+n Fac- 

MV.^n 

Sj+n  Fac- 

^VV^^n 

S^ 

<+ 

tor,  For- 

Factor, For- 

lae (8)  and 

tor,  For- 

Factor, For- 

tor, For- 

Factor, For- 

< "*" 

H 

mula  (8). 

mula  (8). 

CO). 

mula  (9). 

mula  (9). 

mula  (10). 

mula  (10). 

15 

15 

.0037837 

.0037273 

.0037980 

.0038314 

.0038880 

.0076151 

.0076153 

16 

.0038025 

.0037459 

.0038170 

.0038450 

.0039018 1-0076475 

.0076477 

16 

17 

.0038159 

.0037591 

.0038305 

.0038586 

.00391561.0076745  .0076747 

17 

18 

.0038293 

.0037723 

.0038440 

.0038783 

.0039356  .0077076  .0077079 

18 

19 

.0038487 

.0037913 

.0038635 

.0038974 

.0039550  .0077461  .0077463 

1 

19 

20 

.0038675 

.0038099 

.0038825 

.0039176 

.0039755  .0077851  .0077854 

20 

21 

.0038873 

.0038294 

.0039025 

.0039428 

.0040010  .0078301  |  .0078304 

21 

22 

.0039121 

.0038539 

.0039275 

.0039685 

.0040271 .0078806  |  .0078810 

22 

23 

.0039374 

.0038788 

.0039530 

.0039947 

.0040537 

.0079321  ^  .0079325 

23 

24 

.0039632 

.0039042 

.0039790 

.0040214 

.0040808 

.0079846  j  .0079850 

24 

25 

.0039895 

.0039301 

.0040055 

.0040486 

.0041084 

.0080381 

.0080385 

25 

26 

.0040163 

.0039565  1.0040325  |. 0040813 

.0041417 

.0080976 

.0080982 

26 

27 

.0040485 

.0039882 

.0040650  1.0041151 

.0041759 

.0081636 

.0081641 

27 

28 

.0040817 

.0040209 

.0040985 

.0041489 

.0042102 

.0082306 

.0082311 

28 

29 

.0041149 

.0040536 

.0041320 

.0041897 

.0042516 

.0083046 

.0083052 

29 

30 

.0041551 

.0040932 

.0041725 

.0042311 

.0042936 

.0083862 

.0083868 

30 

31 

.0041958 

.0041332 

.0042135 

.0042729 

.0043361 

.0084687 

.0084693 

31 

32 

.0042369 

.0041737 

.0042550 

.0043218 

.0043857 

.0085587 

.0085594 

32 

33 

.0042849 

.0042211 

.0043035 

.0043778 

.0044425 

.0086627 

.0086636 

33 

34 

.0043400 

.0042753  .0043590 

.0044348 

.0045003 

.0087748  .0087756 

34 

35 

.0043960 

.0043304 

.0044155 

.0044928 

.0045592 

.0088888  .0088896 

35 

36 

.0044529 

.0043865 

.0044730 

.0045649 

.0046324 

.0090178  1 .0090189 

36 

37 

.0045237 

.0044563 

.0045445 

.0046381 

.0047066 

.0091618 

.0091629 

37 

38 

.0045955 

.0045270 

.0046170 

.0047259 

.0047957 

.0093214 

.0093227 

38 

39 

.0046817 

.0046118 

.0047040 

.0048157 

.0048869 

.0094974 

.0094987 

39 

40 

.0047698 

.0046986 

.0047930 

.0049207 

.0049935 

.0096905  '  .0096921 

40 

41 

.0048727 

.0048000 

.0048970  .0050288 

.0051031 

.0099015  .0099031 

41 

42 

.0049786 

.0049043 

.0050040 

.0051520 

.0052282 

.0101306 

.0101325 

42 

43 

.0050993 

.0050232 

.0051260 

.0052859 

.0053640 

.0103852 

.0103872 

43 

44 

.0052303 

.0051522  .0052585 

.0054435 

.0055240 

.0106738 

.0106762 

44 

45 

.0053846 

.0053041 

.0054145 

.0056124 

.0056953 

.0109970 

.0109994 

45 

46 

.0055495 

.0054666 

.0055815 

.0058141 

.0059000 

.0113636  .0113666 

46 

47 

.0057466 

.0056607 

.0057810 

.0060357 

.0061249 

.0117823  .0117856 

47 

48 

.0059628 

.0058736 

.0060000  .0062933 

.0063863 

.0122561 

.0122599 

48 

49 

.0062139 

.0061208 

.0062545 

.0065956 

.0066931 

.0128095 

.0128139 

49 

50 

.0065082 

.0064107 

.0065530 

.0069376 

.0070401 

.0134458 

.0134508 

51 

51 

.0068408 

.0067382 

.0068905 

.0073230 

.0074312 

.0141638 

.0141694 

52 

52 

.0072150 

.0071067 

.0072705  i. 0077533 

.0078679 

.0149683 

.0149746 

50 

53 

.0076321 

.0075175 

.0076945  1.0082327 

.0083544 

.0158648 

.0158719 

53 

54 

.0080959 

.0079742 

.0081665  .0087732 

.0089028 

.0168691 

.0168770 

54 

402 


CALCULATING   EXPECTED    MORTALITY. 


Appendix  III. — Continued. 


o'S 

Si+„  Fac-  MV^+n 

Px+n  Fac- 
tor, Formu- 

Sx+n Fac- 

1 

MVj.+„        Si4.„  Fac- 

sVVx+„ 

Ss" 

S+ 

tor.  For-  Factor,  For- 

lae (8)  and 

tor,  For- 

Factor, For-  tor.  For- 

Factor, For- 

< +  \ 

& 

mula  (8).   mula  (8). 

(10). 

mula  (9). 

mula  (9).   mula  (10). 

mula  (10).   \S. 

55 

.0086177  .0084880 

.0086980 

.0093712 

.0095097 

.0179889 

.0179977 

55 

56 

.0091936  .0090551 

.0092855 

.0100409 

.0101892 

.0192345 

.0192443 

56 

57 

.0098369  !. 0096884 

.0099425 

.0107808 

.0109401 

.0206177 

.0206285 

57 

58 

.0105456 

.0103861 

.0106675 

.0115990 

.0117705 

.0221446 

.0221566 

58 

59 

.0113266 

.0111551 

.0114680 

.0125124 

.0126973 

.0238390 

.0238524 

59 

60 

.0121953 

.0120102 

.0123600 

.0135243 

.0137242 

.0257196 

.0257344 

60 

61 

.0131539 

.0129538 

.0133465 

.0146484 

.0148649.0278023 

.0278187 

61 

62 

.0142139 

.0139972 

.0144400 

.0158910 

.01612.581.0301049 

.0301230 

62 

63 

.0153799 

.0151448 

.0156460 

.0172601 

.01751521.0326400 

.0326600 

63 

64 

.0166575  .0164021 

.0169715 

.0187776 

.0190551  .0354351 

.0354572 

64 

65 

.0180647 

.0177867 

.0184365 

.0204691 

.0207716  .0385338 

.0385583 

65 

66 

.0196230 

.0193200 

.0200645 

.0223344 

.02266441.0419574 

.0419844 

66 

67 

.0213282 

.0209975 

.0218.535 

.0243961 

.0247566  .0457243 

.0457541 

67 

68 

.0231972 

.0228358 

.0238235 

.0266846 

.0270789  .0498818 

.0499147 

68 

69 

.0252531  .0248578 

.0260010 

.0291974 

.0296289  .0544505 

.0544867 

69 

70 

.0274870 

.0270544 

.0283810 

.0319729 

.0324454  .0594599 

.0594998 

70 

71 

.0299277 

.0294538 

.0309965 

.0349991 

.0355163  .0649268 

.0649701 

71 

72 

.0325573 

.0320385 

.0338325 

.0382560 

.0388214  .0708133 

.0708599 

72 

73 

.0353505 

.0347833 

.0368665 

.0417.375 

.0423543  .0770880 

.0771376 

73 

74 

.0382934 

.0376744 

.0400890 

.0454630 

.0461349 

.0837564 

.0838093 

74 

75 

.0413925 

.0407181 

.0435140 

.0494860 

.0502173 

.0908785 

.0909354 

75 

76 

.0446812 

.0439468 

.0471855 

.0538705 

.0546667 

.0985517 

.0986135 

76 

77 

.0481947 

.0473950 

.0511555 

.0587461 

.0596143 

.1069408 

.1070093 

77 

78 

.0520175 

.0511449 

.0555320 

.0642369 

.0651862' 1162544 

.1163311 

78 

79 

.0562210 

.0552662 

.0604135 

.0704380 

.0714789  .1266590 

.1267451  79 

80 

.0608204 

.0597724 

.0658670 

.0777673 

.0789166  .1385877 

.1386890  80 

81 

.0661111 

.0649531 

.0722330 

.0860235 

.0872948i. 1521346 

.1522479  81 

82 

.0718540 

.0705720 

.0793025 

.0953339 

.0967428.1671879 

.1673148  82 

83 

.0780678 

.0766457 

.0871485 

.1057606 

.10732361.1838284 

.1839693  83 

84 

.0846491 

.0830691 

.0957805 

.1179613 

.1197046.2026104 

.2027737:84 

85 

.0918073 

.0900405 

.1056795 

.1332350 

.1352039 

.2250423 

.2252444  85 

86 

.1000398 

.0980372 

.1177750 

.1528444 

.1551031 

.2528842 

.2531403  86 

87 

.1095319  1.1072243 

.1328405 

.1780943 

.1807263 

.2876262 

.2879506  87 

88 

.1203052 

.1176050 

.1515100 

.2090481 

.2121375.3293533 

.3297425  88 

89 

.1313536 

.1281713 

.1733460 

.2458796 

.2495133 

.3772332 

.3776846  89 

90 

.1408249 

.1370559 

.1979315 

.2928445 

.2971722 

.4336694 

.4342281  90 

91 

.1464627 

.1419098 

.2272725 

.3608970 

.3662305 

.5073597 

.5081403  91 

92 

.1452507 

.1395282 

.2662340 

.4612410 

.4680574 

.6064917 

.6075856  92 

93 

.1374527 

.1301108 

.3171295 

.5750707 

.5835691 

.7125234 

.7136799  93 

94 

.0988141 

.0894247 

.3670885 

.7417787 

.7527407 

.8405928 

.8421654  94 

95 

.0124834 

.0000000 

.4285715 

.9854361 

1.0000000 

.9979195 

1.0000000  95 

DISCUSSION.  403 

Abstract  of  Discussion^  of  Prf.ceding  Paper. 

MR.   THOMAS   F.   TAEBELL : 

Mr.  Johnson's  paper  presents,  among  other  things,  a  practical 
method  of  obtaining  the  expected  mortality.  Following  upon  the 
recent  valuable  contributions  and  discussions  upon  the  subject  of 
expected  mortality  appearing  in  the  Transactions,  the  paper  is  espe- 
cially timely.  It  will  also  prove  of  value  to  students  as  well  as  to 
those  members  who  may  not  have  had  an  opportunity  to  learn  by 
experience  the  actual  working  out  of  the  problem  involved. 

The  question  of  whether  "  Terminal  Costs "  or  "  Mean  Costs " 
should  be  employed  is  one  on  which  there  is  considerable  difference 
of  opinion,  as  shown  by  Mr.  Fassel's  paper  and  the  discussion 
thereof  appearing  in  Volume  XX  of  the  Transactions.  In  my 
opinion,  the  basis  of  reserve  valuation  should  govern  the  method 
of  determining  the  expected  mortality.  The  fact  that  Insurance 
Departments  require  the  reserve  for  the  annual  statement  to  be 
computed  on  the  mean  reserve  basis  favors  the  use  of  mean  costs. 

Examining  Appendix  I,  it  appears  that  the  rules  outlined  are 
not  entirely  consistent  with  actual  facts.  In  case  of  Class  D,  terms 
expiring  current  3'ear,  the  formula  given  is:  ^Kx+n-i  =  Sx+n'iqx+n-i- 

This  assumes  that  there  is  no  exposure  at  age  x  -\-  n.  It  would 
seem  better  to  use  the  mean  factor : 

The  assumption  made  in  Classes  J  and  N  is  that  all  cancella- 
tions occur  either  on  the  anniversary  or  after  the  anniversary. 
This  does  not  take  care  of  cancellations  occurring  prior  to  the 
anniversary.  In  order  to  take  care  of  both  classes  of  cancellations, 
it  would  appear  that  the  proper  factors  to  use  are  mean  cost  factors, 
that  is,  one-half  the  "  Mean  Tabular  Cost "  in  case  of  Class  J,  and 
i{i^x+n-i-\-  J^x+n)  in  case  of  Class  N. 

In  case  of  Class  1,  a  full  half  year's  cost  is  used.  The  average 
term  before  the  permanent  policy  takes  effect  will  not  be  over  one 
half  year.  By  using  a  half  year's  cost  the  full  cost  of  insurance 
for  the  temporary  insurance  is  assigned  to  the  current  calendar 
year.  This  results  in  overstating  the  expected  mortality  for  the 
current  calendar  year  by  iKx+n  and  in  understating  the  expected 
mortality  in  the  following  year  by  the  same  amount.  For  any  par- 
ticular calendar  year  the  error  on  similar  policies  issued  in  the 
previous  year  will  tend  to  offset  the  error  in  the  current  year,  and 
for  that  reason  Mr.  Johnson's  formula  gives  approximately  cor- 
rect results  if  the  volume  of  such  policies  remains  substantially 
the  same  from  year  to  year. 

There  is  a  further  error  in  the  expected  mortality  for  policies 
dated  in  the  following  year.  As  pointed  out  above,  the  average 
period  before  the  permanent  policy  takes  effect  is,  or  is  assumed  to 
be  one  half  year.     Accordingly,  the  permanent  policy  is  exposed 
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during  the  first  calendar  year  for  three  fourths  of  a  year  on  the 
average,  rather  than  for  one  half  a  year,  and  the  correct  formula  to 
use,  in  case  of  similar  policies  issued  in  the  previous  calendar  year 
and  dated  in  the  current  calendar  year,  is  f  the  first  year's  tabular 
cost  of  insurance. 

Mr.  Sheppard  (see  Transactions,  Volume  XX,  pages  476-7) 
favors  initial  and  terminal  reserves  in  the  office  valuation,  and 
points  out  the  error  involved  in  the  use  of  mean  costs.  I  think  we 
should  keep  in  mind  the  fact  that  absolute  correctness  is  not  at- 
tainaljle,  and  adopt  a  method  giving  results  sufficiently  reliable 
with  a  minimum  of  labor. 

Mr.  Johnson  states  that  his  method  is  particularly  suited  to  a 
valuation  on  the  attained  age  plan,  but  points  out  that  where  other 
methods  are  in  use,  it  is  not  difficult  to  so  arrange  the  work  as  to 
accomplish  the  same  purpose. 

The  Department  with  which  I  am  connected  computes  the  mean 
reserve  liability  of  domestic  companies  as  follows:  The  policies  are 
listed  on  reserve  sheets  according  to  year  of  issue,  plan  of  insur- 
ance and  age  at  issue.  The  first  column  on  the  reserve  sheet  shows 
the  year  of  issue;  the  second  column,  the  age  at  issue;  the  third 
column,  the  number  of  policies;  the  fourth  column,  the  amount  of 
insurance;  the  fifth  column,  the  tabular  mean  reserve  factor  per 
$1,000 ;  and  the  sixth  column,  the  mean  reserve  on  the  amount  of 
insurance.  In  the  actual  computation  of  the  reserve,  the  sixth 
column  is  not  used  except  for  the  total  reserve  for  the  group  being 
valued.  The  total  reserve  is  computed  on  the  "Millionaire" 
machine,  by  successively  multiplying  the  factor  for  each  age  by  the 
amount  of  insurance  in  force  January  1,  without  clearing  the 
machine.  The  various  companies  furnish  their  own  calculations 
for  each  group,  and  where  there  is  an  agi-eement  no  checking  of 
the  work  is  required. 

The  remaining  twelve  columns  are  devoted  to  "  Terminations 
and  Changes,"  and  are  divided  into  four  sections,  each  section  hav- 
ing three  columns  headed  "'  No.,"  "  Amount "  and  "  Eeserve." 
The  terminations  and  changes  are  listed  net  for  convenient  periods, 
and  valued  in  the  same  way  as  the  business  in  force  January  1. 
The  mean  reserve  as  of  December  31  is  the  mean  reserve  on  the 
amount  in  force  on  January  1,  minus  (or  plus)  the  reserve  on  the 
terminations  and  changes. 

By  eliminating  two  of  the  sections  (six  columns)  for  termina- 
tions and  changes,  space  can  be  provided  for  computing  the  ex- 
pected mortality.  The  first  column  in  the  new  section  would  con- 
tain the  mean  tabular  cost  factors,  the  second  column  the  mean 
costs  (only  the  total  need  be  entered)  as  of  January  1,  the  third 
column  the  mean  costs  on  terminations  and  changes  for  the  first 
period,  and  the  fourth  column  the  mean  costs  on  terminations  and 
changes  for  the  second  period. 

Inasmuch  as  the  terminations  and  changes  contain  death  claims, 
it  is  necessary  to  use  the  fifth  and  sixth  columns  for  the  amount  of 
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claims  for  the  full  year,  and  the  mean  cost  of  insurance  correspond- 
ing in  order  to  make  the  necessary  adjustment.  It  might  be  de- 
sirable to  add  an  additional  column  to  show  the  reserve  released  by 
death  for  use  in  arriving  at  the  actual  mortality. 

A  set  of  instructions,  similar  to  those  contained  in  Mr.  John- 
son's Appendix  I,  could  be  prepared  for  use  with  the  plan  I  have 
outlinecl. 

The  question  of  what  reserve  should  be  deducted  in  determining 
the  actual  mortality  has  been  referred  to  and  discussed  upon  sev- 
eral occasions.  Obviously  it  is  incorrect  to  use  the  mean  reserve  as 
this  represents  the  reserve  on  December  31,  whereas  we  assume  that 
deaths  occur  on  the  average  on  July  1.  It  is  likewise  incorrect  to 
use  the  terminal  reserve,  which  is  a  policy-year  value,  in  connec- 
tion with  a  calendar-year  valuation.  I  have  seen  no  more  logical 
suggestion  than  that  put  forth  by  Mr.  Hardcastle  in  his  discussion 
of  Mr.  Fassel's  paper  (see  Transactions,  Volume  XX,  pages  484- 
485),  namely,  the  use  of  the  reserve  made  up  of  the  terminal  re- 
serve plus  one  half  the  net  premium.  Accordingly,  it  would  ap- 
pear desirable  to  have  item  41,  page  8,  of  the  Gain  and  Loss  Exhibit 
changed  to  read :  "  Deduct  Eeserves  Eeleased  by  Death  of  Insured  " 
instead  of :  '^  Deduct  Terminal  Eeserves  Eeleased  by  Death  of 
Insured." 

ME.  JOHN  E.  LAEUS,  JE. : 

Mr.  Johnson's  extremely  interesting  paper  furnishes  a  decided 
addition  to  our  fund  of  information  concerning  methods  of  arriv- 
ing at  that  most  elusive  item — the  cost  of  mortality.  He  appears 
to  have  avoided  both  the  danger  of  inaccurate  results  and  the 
tedium  and  waste  of  over-absorption  in  detail.  The  general  office 
rules  which  he  gives  are  clearly  and  succinctly  stated  and  would 
serve  as  a  valuable  outline  in  enabling  a  company  to  inaugurate  his 
method,  especially  as  he  has  so  skillfully  linked  up  his  principle  of 
ascertaining  the  cost  of  insurance  with  the  larger  subject  of  com- 
pany records  and  valuation  methods.  It  seems  almost  a  pity  that, 
for  the  sake  of  completeness,  he  did  not  publish  the  table  of  con- 
stants for  the  3^  per  cent.  American  and  4  per  cent.  Actuaries' 
Mortality  Table."" 

There  is  of  course  no  question  but  that  (provided  actual  claims 
are  being  treated  harmoniously)  an  error  is  introduced  if  the  cost 
of  insurance  is  calculated  by  a  formula  of  the  type  of  q{S  —  MV) 
instead  of  q{S — V).  The  magnitude  of  the  error  would  appear 
to  a  casual  examiner  of  Mr.  Johnson's  table  on  page  395,  to  be 
about  If  per  cent. — a  serious  error  indeed.  It  would  seem,  how- 
ever, not  out  of  place  to  bear  in  mind  that  the  elimination  from  his 
example  of  all  plans  on  which  the  interest  element  would  outweigh 
the  cost  of  insurance  has  magnified  this  error  out  of  all  proportion 
to  that  which  will  be  met  with  under  present  conditions.  In  the 
company  with  which  I  am  connected,  for  instance  (or  in  any  com- 
pany wdth  a  fair  percentage  of  older  business),  the  error  would 
have  been  less  than  one  quarter  of  one  per  cent., — $5,200  out  of  a 
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true  expected  of  $2,300,000 ;  the  percentage  error  which  Mr.  John- 
son develops  would  however  have  led  one  to  suspect  a  variance  of 
$34,000. 

As  I  understand  Mr.  Johnson's  method  of  handling  policies 
issued  with  short  terms,  he  includes  one  half  of  the  year's  cost 
(Class  I)  for  those  issued  in  the  current  year  but  dated  into  the 
following  year ;  he  ignores  the  preliminary  cost  on  those  both  issued 
and  dated  within  the  current  year;  and  presumably  assumes  that 
those  issued  in  the  previous  year  and  dated  in  the  current  year  are 
on  the  books  for  the  full  year  (placing  them  in  Class  B  or  E). 
These  assumptions  appear  perfectly  valid  and  produce  an  ingenious 
device  for  enabling  a  company  to  avoid,  without  theoretical  error, 
any  direct  calculation  of  the  cost  of  short  term  insurance  expiring 
in  the  current  year.  It  would  appear,  however,  that  if  these  pol- 
icies are  lapsed  because  of  non-payment  of  the  first  regular  pre- 
mium, Mr.  Johnson  will  by  his  methods  (class  K  or  L)  take  them 
off  his  books  three  months  before  the  end  of  the  calendar  year, 
which  will  overestimate  their  exposure  by  three  months.  The 
error  will,  however,  not  be  considerable,  except  in  companies  issu- 
ing a  large  amount  of  short  term  insurance  and  not  demanding 
simultaneous  payment  of  the  first  regular  premium.  Such  com- 
panies should  I  believe  form  a 

"  Class  0 :  Policies  dated  current  year  on  which  nothing  but 
short  term  premium  has  been  paid. 
Deduct  result  obtained  by  using  formula  (9)." 

One  of  the  disagreeable  features  of  annual  statement  work  is  the 
pressure  brought  to  bear  to  have  the  work  completed  by  a  certain 
time.  One  hour  saved  at  the  end  of  the  year  at  the  expense  of  two 
hours'  work  in  the  slack  season  is  usually  a  welcome  exchange.  A 
month's  cancellations  and  changes  are  not,  in  most  companies,  so 
numerous  that  anything  like  all  ages  in  any  year  of  issue  (except 
the  recent  ones)  are  represented.  Accordingly  it  might  be  advan- 
tageous to  list  and  value  them  on,  say,  December  first.  This  would 
leave  about  one  month's  cancellations  and  changes  to  be  put 
through  at  the  end  of  the  year,  and  these  could  probably  be  taken 
care  of  in  about  one  quarter  of  the  time  required  for  those  of  the 
whole  year  if  handled  simultaneously. 

MR.  EDWARD  W.  MARSHALL: 

Mr.  Johnson's  interesting  paper  furnishes  a  method  by  which 
the  expected  mortality  on  the  net  amount  at  risk  may  be  accurately 
obtained  provided  the  total  amount  of  insurance,  net  annual  pre- 
miums and  mean  reserves  be  available  by  attained  age  groupings. 
For  that  purpose,  he  has  developed  useful  formulae  of  the  type : 

^K  =  A-{'S,S)-\-B-{^P)—C{^MP) 
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where  the  factors  A,  B  and  C  depend  only  on  the  attained  age,  and 
gives  a  schedule  of  these  factors  on  the  American  3  per  cent,  basis 
for  attained  ages  15  to  95. 

It  is  shown  in  ]\lr.  Fassel's  paper  on  the  computation  of  the  ex- 
pected net  mortality  (T.  A.  S.  A.,  Vol.  XX,  112)  that  out  of  41 
companies  covered,  21  obtain  this  item  by  making  what  is  equiva- 
lent to  a  double  valuation  for  mean  reserves  and  cost  of  insurance, 
or  initial  and  terminal  reserves.  Furthermore,  11  of  these  26  com- 
panies obtain  but  approximations  of  the  total  desired. 

Mr.  Johnson's  method,  however,  avoids  this  double  valuation 
without  loss  of  accuracy  provided  net  premiums  as  well  as  amount 
of  insurance  and  mean  reserves,  are  totalled  in  attained  age  groups 
— a  relatively  simple  matter  in  many  offices  where  the  net  premiums 
are  already  totalled. 

The  method  contemplates  the  calculation  by  the  above  formula 
of  the  expected  net  mortality  for  the  first  and  second  halves  of  the 
calendar  year  separately  on  paid-for  business  in  force  at  the  be- 
ginning of  the  year.  Appropriate  adjustment  is  made  on  account 
of  new  business  and  withdrawals  other  than  deaths  which  are  as- 
sumed to  occur  on  July  1  (excepting  withdrawals  among  the  new 
business  of  the  year  which  are  assumed  to  occur  October  1). 
Deaths  are  assumed  to  occur  December  31,  and  a  full  years'  mean 
cost  of  insurance  accordingly  taken  thereon. 

Not  only  does  the  method  furnish  the  expected  net  mortality, 
but  also  provides  a  basis  for  estimating  the  dividends  for  the  com- 
ing calendar  year, — a  valuable  by-product.  Furthermore,  a  check 
on  the  accuracy  of  the  reserve  calculation  on  the  business  in  force 
January  1  by  attained  age  groupings,  is  secured  as  indicated  in 
Appendix  II.  This  check,  however,  would  not  be  infallible,  for 
should  there  be  cards  on  which  the  perforated  data  is  based  on  an 
incorrect  amount  of  insurance,  or  which  are  tabulated  under  the  in- 
correct attained  age,  or  are  entirely  omitted,  the  error  would  not  be 
detected  if  present  also  in  the  preceding  mean  reserve  valuation. 

Mr.  Johnson  refers  to  the  fact  that  if  the  Company's  valuation 
be  made  by  the  attained  age  method  {T.  A.  S.  A.,  Vol.  XI,  144) 
the  amount  of  insurance,  net  premiums  and  mean  reserves  would 
be  grouped  under  attained  ages  and  his  formulae  could  be  applied 
with  ease.  It  is  interesting  to  note  that  the  total  of  the  attained 
age  valuation  constants  (2^)  could  be  substituted  for  the  total 
mean  reserves  at  each  attained  age  and  the  expected  net  mortality 
obtained  by  application  of  the  formulae : 


JVg-f-n— 1  _   ^•^Q'^Qx+n—l         I  /■■^  c,>^  Qx+n—lAx-^-n    ,     ^^^^  Qx+n—l 
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In  these  formulae  {K/2)  is  expressed  in  the  form 
|(2S)  -  [^(2S)  +  5(25)  -  dXP)] 

in  order  that  the  expected  claims  and  expected  release  of  reserve 
may  be  obtained  separately.  If  this  separation  is  not  desired  the 
coefficients  of  (S/S)  may  be  combined  as  in  Mr.  Johnson's  formulae 
in  which  the  separation  could  also  be  made. 

On  term  policies  2^  is  negative  and  the  above  formulae  are 
correspondingly  changed.  Formula  (C)  as  well  as  Mr.  Johnson's 
formula  (10)  hold  only  if  the  amount  of  insurance  is  constant  dur- 
ing the  calendar  year  for  the  policies  to  which  the  formula  is 
applied. 

It  may  also  be  noted  that  if  formula  (A )  be  applied  to  the  paid- 
for  business  in  force  January  1,  and  formula  (B)  to  the  same  item 
December  31,  the  sum  of  the  products  is  at  once  the  expected  net 
mortality  for  the  year  except  on  (a)  policies  issued  and  cancelled 
during  the  year  other  than  by  death,  (&)  policies  issued  in  the 
previous  year  and  paid  for  during  the  current  year,  (c)  policies 
cancelled  by  death  during  the  year  after  the  policy  anniversary,  and 
(d)  joint  life  or  other  irregular  policies.  These  groups  all  being 
relatively  small  in  size,  the  calculations  of  the  cost  of  insurance 
thereon  may  be  quickly  performed  seriatim. 

In  Appendix  I  of  Mr.  Johnson's  paper  are  contained  rules  for 
the  calculation  of  the  expected  net  mortality  on  the  various  types 
of  policies  in  force,  issued  or  cancelled.  The  rule  for  Class  F,  "  pol- 
icies dated  previous  year  but  paid  for  during  the  current  year" 
indicates  that  one  year's  mean  cost  of  insurance  will  be  taken 
thereon.  It  is  assumed  that  the  additional  one-half  year's  cost  of 
insurance  (-S'aT+n-i/2)  less  the  corresponding  one-half  year's  "in- 
terest to  maintain"  will  be  included  in  the  "gains  from  changes 
and  restorations,"  otherwise  the  Gain  and  Loss  Exhibit  would  not 
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balance.  It  is  also  assumed  that  the  mean  reserves  on  Classes  J  to 
N  will  exactly  correspond  to  the  method  by  which  the  cost  of  in- 
surance thereon  is  calculated. 

The  deaths  are  treated  in  accordance  with  equation  3 (a)  of  Mr. 
Fassel's  paper  above  mentioned,  that  is,  a  full  year's  mean  cost  of 
insurance  is  taken  thereon.  This  equation  presupposes  that  ter- 
minal reserves  are  released  on  deaths.  The  true  cost  of  insurance 
needed  thereon  for  the  balancino;  of  the  Gain  and  Loss  Exhibit  is 
therefore  (using  Mr.  Fassel's  notation)  : 

as  compared  with 

^   '  ~2  *   9   "' 2  ' 

Mr.  Johnson's  formula. 

The  two  formulae  would  be  equivalent  if  C"  =  i(C' -f  C")  or 
if  C'  =  C".  But  this  relation  rarely  holds  in  practice.  In  one 
company  the  death  losses  in  the  first  six  months  of  the  last  five 
years  (excluding  1918)  were  15  per  cent,  greater  than  those  in  the 
last  six  months  corresponding.  Mr.  Moir's  study  of  the  seasonal 
fluctuation  of  death  claims  {T.  A.  8.  A.,  Vol.  XVIII,  311)  shows 
the  same  trend.  This  would  indicate  that,  on  the  average,  the  C" 
was  greater  than  C"  in  the  period  under  observation.  In  1918, 
however,  the  situation  was  sharply  reversed  in  one  company  and  by 
actual  count  C"  was  only  58.7  per  cent,  of  C".  Had  Mr.  Johnson's 
formula  been  used  the  "  Balance  unaccounted  for  "  in  the  Grain  and 
Loss  Exhibit  of  the  said  company  would  have  been  increased  by 
about  $5,800.  As  it  is  a  simple  matter  to  compute  the  correct  cost 
of  insurance  on  the  deaths,  why  introduce  a  normally  small  but 
persistent  error  into  the  net  expected  mortality  item? 

Although  not  part  of  the  subject  under  discussion,  the  method 
of  valuation  used  by  Mr.  Johnson's  company  is  worthy  of  em- 
phasis. Hollerith  cards  containing,  among  other  data,  the  office 
year  of  birth,  amount  of  insurance  and  net  premiums  are  used  for 
the  purpose.  Tabulating  machines  supply  the  totals  by  year  of 
issue  and  attained  age,  from  which  the  valuation  is  made  by  the 
Retrospective  Method. 

This  method  was  adopted  in  1913  by  the  Provident  Life  and 
Trust  Company  of  Philadelphia  and  has  proven  most  satisfactory. 
Mr.  Johnson,  however,  has  made  some  valuable  improvements  in 
the  arrangement  and  use  of  such  a  valuation  system  and  its  con- 
nection with  the  calculation  of  the  cost  of  insurance  which  will 
make  the  system  even  more  useful. 

ME.  L.  L.  STEVENS  : 

The  formulae  submitted  by  Mr.  M.  L.  Johnson  for  obtaining 
the  Expected  Cost  of  Insurance  can  be  derived  from  the  basic 
values,  q  and  i,  as  follows: 
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If  iV_,^P){l-{-i)=V,  +  K,,  (a) 

we  have 


or 


MF-(F_i  +  P)(^l+'2)  =  -y- 

MF  +  I^ 
F_i  = ~  -  P.  (b) 

Substituting  equation  (6)  in  equation  (a)  we  obtain 

MV{l+i)-Y 
.-.  Fo= -• .  (c) 

1  +  2 

Now,  if  Zo^goC-S^  — ^o)  and  if  we  substitute  for  Fq  the  value 
shown  in  equation  (c),  we  get 


A"o  =  9o    -S  - 


MF(l+2)-Y° 


1+1 


from  which  we  obtained  by  reducing, 


('-D 


2  2  +  1- go  2  +  1- go 


(•4) 


1+1  +  2^0  1+1  + Po 

Now,  if  K_^  =  q_i{S—V_^)  and  if  we  substitute  for  F_i  the 
value  shown  in  equation  (b)  we  get 

MV  + 1» 
1+1 
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from  which  we  obtain  by  reducing, 

2  2  +  2-90  2  + 1  -  (?o  2 


?-i(^2>o  +  2  ) 


1  +  1  + Po  1+1  + 2?o  2 

These  formulae  have  been  applied  in  calculating  some  of  the 
factors  and  the  results  were  identical  with  Mr.  Johnson's. 

As  to  the  treatment  of  deaths  during  the  current  calendar  year, 
it  seems  to  me  that  the  deaths  prior  to  their  policy  anniversaries 
should  be  credited  with  one-half  of  a  year's  cost  for  the  policy  year 
in  which  death  occurs,  and  those  after  their  policy  anniversaries 
the  entire  calendar  year's  cost,  and  that  one-half  of  the  policy 
year's  cost  (in  which  death  occurs)  should  be  included  in  the  fol- 
lowing calendar  year's  cost.  The  formulae  for  obtaining  the  cost 
are  based  on  the  assumption  that  death  claims  are  payable  at  the 
end  of  the  policy  year ;  therefore,  all  death  claims  arising  in  the 
calendar  year  (subsequent  to  their  policy  anniversaries)  should 
receive  (according  to  the  assumption)  the  total  policy  year's  cost, 
distributed  as  suggested  above. 

As  to  the  treatment  of  new  ])usiness,  any  contract  terminated 
otherwise  than  by  death,  I  would  be  inclined  to  disregard.  The 
mortality  cost  derived  from  such  cases  would  be  relatively  small, 
and  the  amount  of  work  involved  disproportionately  large. 

(AUTHOK's   EEVIEW   op   DISCUSSION.) 
MR.  M.  L.  JOHXSOX: 

The  discussion  of  this  paper  brings  to  my  attention  the  fact  that 
several  points  should  have  been  more  fully  explained.  One  in- 
stance is  the  method  of  handling  policies  issued  with  short  prelimi- 
nary terms.  The  general  rule  borne  in  mind  in  drafting  Appendix 
I  was  that  policies  issued  and  paid-for  within  any  calendar  year 
should  be  considered  as  having  been  exposed  for  an  average  period 
of  six  months.  Policies  issued  with  short  preliminarj'^  terms  which 
carried  the  first  regular  premium  dates  into  the  following  year  did 
not  lend  themselves  to  the  method  of  calculation  for  the  general 
group  (Class  H)  and  it  was  therefore  necessary  to  indicate  a  dif- 
ferent method  of  calculation.  It  was  not  intended,  however,  that 
this  special  group  should  be  regarded  in  any  way  as  a  separate  unit. 
Another  point  regarding  such  policies:  it  is  the  practice  in  our 
office  either  to  collect  the  first  regular  premium  at  the  time  of  col- 
lecting the  short  term  premium  or  to  have  the  accounting  depart- 
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ment  treat  the  first  regular  premium  as  "deferred."  The  reserve 
held  is  the  sum  of  the  short-term  reserve  and  the  regular  net  pre- 
mium. The  policies  are  reported  "  Paid  for  "  but  once.  Hence  in 
the  year  following  issue  they  are  properly  included  in  the  general 
Class  E. 

As  to  the  question  raised  by  Mr.  Marshall  and  Mr.  Stevens  re- 
garding the  manner  of  treating  the  deaths,  I  am  willing  to  concede 
that  the  method  advocated  by  Mr.  Marshall  will  tend  toward  the 
balancing  of  the  Gain  and  Loss  Exhibit.  At  the  same  time  I  be- 
lieve that  the  method  indicated  in  my  paper  will  tend  to  give  a 
better  measure  of  the  mortality  experience,  considered  by  itself.  To 
illustrate  with  an  extreme  example:  assume  that  a  company  had 
two  policies  in  force  at  the  beginning  of  the  year  and  that  during 
the  year  one  of  the  policies  became  a  claim  prior  to  its  anniversary, 
the  other  policy  surviving  to  the  end  of  the  year.  Under  the 
method  advocated  by  Mr,  Marshall  the  exposure  would  be  consid- 
ered as  1|  and  the  death-rate  would  be  f,  whereas  there  would 
actually  have  been  one  death  out  of  a  possible  two  and  the  true 
death-rate  would  be  ^.  Of  course  such  extreme  situations  do  not 
arise  in  practice  and  the  differences  between  the  results  derived 
from  the  various  methods  of  treating  the  deaths  would  usually  be 
negligible.  As  to  the  uniformity  of  distribution  of  the  deaths,  an 
investigation  of  the  Penn  Mutual  experience  over  a  ten-year  period 
prior  to  1917  showed  death-claims  reported  in  the  first  six  cal- 
endar months  to  have  been  but  4  per  cent,  in  excess  of  those  in  the 
last  six  months,  against  the  Provident  experience  of  15  per  cent. 

I  do  not  agree  with  Mr.  Tarbell  in  his  criticism  of  the  exposures 
given  to  expiring  terms  and  to  cancellations.  In  the  case  of  ex- 
piring terms,  particularly,  there  can  be  no  question  that  the  great 
majority  of  term  policies  expire  on  their  anniversaries,  and  there- 
fore it  would  be  quite  incorrect  to  count  them  as  exposed  after 
such  anniversaries.  As  to  the  propriety  of  deducting  terminal  re- 
serves from  death-claims,  it  was  not  the  purpose  of  this  paper  to 
touch  upon  that  question.  The  Gain  and  Loss  Exhibit  calls  for 
deduction  of  terminal  reserves  and  the  problem  was  therefore  con- 
fined to  making  the  calculations  on  this  basis. 

In  regard  to  the  point  made  by  Mr.  Larus  as  to  the  omission  of 
the  tables  of  factors  based  on  the  American  Experience  3^  per 
cent.  Table  and  the  Actuaries'  4  per  cent.  Table,  I  might  state  that 
only  the  3  per  cent,  factors  were  required  for  use  in  our  office  and 
I  did  not  entertain  sufficient  confidence  that  the  method  might  be 
very  generally  used  to  warrant  the  calculation  of  the  other  factors. 

In  closing  I  wish  to  state  that  I  appreciate  the  favorable  com- 
ments brought  forth  by  this  paper,  and  I  am  led  to  hope  that  the 
outline  of  methods  may  be  found  helpful  in  some  other  offices. 
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Amortization  of  Bonds. 


BY 

PERCY  C.  H.  PAPPS. 


The  theory  upon  which  the  computation  of  bond  values  on 
the  amortization  basis  depends  is  well  understood,  but  the  fol- 
lowing account  of  the  manner  in  which  the  computations  are 
made  by  one  company  may  be  of  interest. 

Derivation  of  Formulae. 

Let    C  =  Par  value  of  bond, 

g  =  Rate  of  interest  specified  in  the  bond, 
i  =  Nominal  investment  rate  of  interest, 
m  =  Number  of  interest  payments  per  year, 
t  =  Part  of  a  year  elapsed  since  last  interest  date,  where 
t  <  l/m, 
A^  =  Value  of  bond  due  n  years  hence  to  return  the 
investor  interest  at  the  rate  i. 

The  simple  formula  for  ascertaining  the  value  of  the  bond  on 
any  interest  date  is 

A^  =  C{g-a^'  -\-v-)  =  C  [^  +  [  1  -  ?]  ^;"]  ,  (1) 

where 


V  = 


L       wj 

To  find  the  value  of  the  bond  between  interest  dates,  (t  since 
last  interest  date,  for  example)  it  may  be  assumed  that  the 
value  is 

Airrn  =  Aw]  (1  +  ti)  -  Ctg.  (2) 

The  value  of  the  bond  at  any  interest  date  may  be  found  from 
the  value  at  the  previous  interest  date  by  letting  t  =  l/m  in 
formula  (2),  for  l/m  represents  the  period  between  interest  dates. 

Then 

A;:^TIiii]  =  A^\  I  +  ~  I  -C^.  (3) 

L         m  J  m 
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It  will  occasionally  be  necessary  to  ascertain  the  value  of  a 
bond  at  a  certain  interest  date  from  the  known  value  at  a  sub- 
sequent date.  This  may  be  done  by  transposing  formulae  (2) 
and  (3)  as  follows : 

Air^=  ^.  (3r) 

1+- 
m 

By  means  of  formulae  (2)  and  (3r)  the  value  of  a  bond  at  any 
particular  date  may  be  ascertained  from  the  value  at  the  next 
interest  date  instead  of  the  previous  interest  date  as  in  formula 
(2),  as  follows: 

Au-\lm\  +   C  — 

Airrn  =  r-^(l  +  t{)  -  Ctg 

1+-^ 
m 


Aj^zTj^iil  +  ti)  + 


[^f„-"^] 


1  +  ^ 

m 


(4 


Formula  (4)  may  also  be  reversed  which  will  make  it  possible 
to  compute  the  value  at  an  interest  date  from  a  value  at  a 
previous  date.     Thus 

. \         m  /       I     m  J  ,,  . 

^n-l/,n,   -    ^-:^.  .  {^r) 

Formulae  (2),  (3)  and  (4)  with  the  reverse  forms  corresponding 
thereto  are  all  that  are  required  for  ascertaining  a  bond  value 
at  any  date  from  known  values  at  dates  not  more  than  1/m  before 
or  after  the  date  for  which  the  value  is  required. 

By  repeated  applications  of  formula  (3)  a  general  formula  may 
be  developed  which  will  give  the  value  of  the  bond  on  anj'  future 
interest  date  in  terms  of  the  value  at  a  present  date.     For 
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ind  generally 


A-ti- 


■>lm\ 


=  Azi    1  + 


m 


-  C 


m 


1+1  +  - 
m 


+     1  + 


=  ^^     1  + 


m 


m 


C^ 


+ 


+     1  + 


1  + 


m 


1 


)"]• 

].  (5) 


Bj''  means  of  equations  (2)  and  (5)  a  formula  similar  to  (5) 
may  be  derived  which  will  allow  the  computation  of  the  value  of 
the  bond  at  any  date  in  the  calendar  year  from  the  value  at  the 
same  date  in  any  previous  year.     Thus,  from  equation  (2) 

An-sim-t\  =  A;r=iMi  (1  +  ii)  —  Ctg. 
Substituting  the  value  of  Ansim]  given  in  equation  (5), 

X  (1  +  ti)  -  Ctg, 
=  [A;ri(l  +  fO  -C«g](l+^y 


-C' 


"1  + 


=  A7^\     1  + 


m 


-C'. 


1  + 


m 


'-l].  (6) 


Where  interest  is  payable  half  yearly  and  s  as  well  as  m  is 
taken  as  equal  to  2,  formula  (6)  reduces  to 


(l+Sr-^K^+^y  (6a) 


An-\-t\   =   An-t  I  (    1    +  2 

Where  interest  is  payable  quarterly  and  s  and  m  are  equal  to  4, 
formula  (6)  becomes 


A^i^T^i  =  Aj^^A  l+:i      -CK 


(^^iy-^f[(^+ir-i- 


(66) 


It  may  be  noted  that  when  t  =  0  formula  (6)  reduces  to 
formula  (5). 

If  the  bond  values  on  interest  dates  are  not  available  a  con- 
tinuous yearly  formula  may  be  derived  from  formula  (6)  by 
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making  s  =  m,  as  follows 

A-n—l  —  t  I    ^=    -An— ( 


1  +  1    "-C? 
m  /  I 


1  +  1 


where  w  =  (  1  + 


and  k  =  -  C^. 


1  + 


m 


-1 


m/  1 

Au-2-t\    =    An-l-t\U    +    fc 

=  Aj^^TUTi  +  {An-i-t\  —  Ai:r7l)w.  (7) 

It  may  be  noticed  that  some  of  the  formulae  are  not  in  their 
lowest  terms.  The  formulae  have  been  developed  with  due 
regard  to  the  use  that  is  to  be  made  of  them. 

Application  of  Formulae. 

The  particulars  of  each  block  of  bonds  are  first  entered  on  a 
card  which  measures  seven  by  nine  inches.  On  the  heading  of 
the  card  is  shown  the  Description  of  Bond,  Interest  Rate,  Interest 
Dates,  Maturity  Date  and  Redemption  Options.  On  the  upper 
portion  of  the  card  are  columns  showing  Dates  of  Purchases, 
Remarks,  Amount,  Investment  Rate,  Interest  Receivable, 
Interest  Accrued  from  last  interest  date  in  year  to  December  31st 
and  the  Amortization  Factors.     There  are  four  columns  for  these 


factors :  the  first  shows  (  1 


+1 


ment  of  C 


1  + 


m 


-'I 


,  the  second  shows  the  comple- 
the  third  shows  (1  -\-  ti)  and  the 


fourth  the  complement  of  Ctg.  In  ascertaining  the  complements 
the  requisite  number  of  nines  are  entered  on  the  left  so  that  the 
decimal  points  fall  correctly.  These  may  be  designated  as  ui,  ki, 
Ut,  kt,  respectively,  where  the  first  two  are  used  to  skip  a  year  and 
the  second  two  a  period  of  t.  As  new  purchases  or  sales  are 
made,  the  particulars  are  shown  in  the  column  headed  "  Remarks" 
and  the  various  items  in  the  several  columns  are  correspondingly 
changed. 

The  lower  half  of  the  card  contains  columns  showing  the  years 
and  the  amortized  value  at  the  end  of  each  year.  Other  columns 
may  be  added  showing  the  interest  earned  in  each  period,  the 
amortization  of  premium  and  the  accrual  of  discount,  if  desired. 
The  card  described  is  used  only  to  compute  amortized  values  and 
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these  values  are  ascertained  from  year  to  year  without  reference 
to  the  interest  earned. 

When  a  bond  is  purchased  the  investment  rate  is  first  computed 
by  means  of  the  Bond  Tables  and  the  work  is  shown  on  the 
back  of  the  card  described.  If  Bond  Tables  do  not  give  the 
values  required,  then  values  are  supplied  by  means  of  formula  (1), 

The  next  step  is  to  ascertain  from  the  Bond  Tables  the  amor- 
tized value  at  the  last  interest  date.  The  amortization  factors 
are  next  computed  and  entered  upon  the  card.  It  is  desirable 
to  get  these  factors  as  accurate  as  possible,  the  number  of  decimal 
places  being  limited  by  the  size  of  the  machine.  The  continuous 
formula  is  in  the  form  A„-y-(^  =  A^^zrr[U  +  k.  Now  if  w  =  w'  +  e 
then  An-i-t\  =  Air:zr\u'  +  k',  where  k'  =  k  -{-  An^rT^e  and  if  e  is 
the  decimal  portion  of  ii  which  cannot  be  earned  on  the  multi- 
plying machine  k'  may  be  substituted  for  k  and  the  result  will  be 
very  accurate.  To  compute  changing  values  of  k'  corresponding 
to  changes  in  the  value  of  A  would  be  laborious,  but  if  k'  is  taken 
as  A;  -j-  Ce  the  results  will  be  sufficiently  accurate. 

The  next  step  is  to  ascertain  the  amortized  value  at  December 
31st  following  the  purchase  of  the  bond.  If  the  value  at  the  last 
interest  date  in  the  calendar  year  is  known,  formula  (2)  gives  the 
value  at  December  31st,  for  t  represents  the  interval  between  the 
last  interest  date  and  December  31st.  If  the  Bond  Tables  give  a 
value  for  only  the  first  interest  date  in  the  year  on  a  long  term 
bond  with  semi-annual  interest  the  value  of  the  bond  at  the  last 
interest  date  in  the  year  is  obtained  by  the  use  of  formula  (3). 
If  the  Bond  Tables  give  the  value  of  a  long  term  bond  for  the 
first  interest  date  following  the  December  31st  for  which  the 
value  is  required,  but  do  not  give  the  value  at  the  interest  date 
prior  to  December  31st,  formula  (4)  is  used.  Just  as  formula  (3) 
is  used  to  get  a  value  at  the  next  interest  date  from  the  value 
at  a  preceding  interest  date,  so  may  formula  (3r)  be  used  to 
reverse  the  process.     Formulae  (2r)  and  (4r)  will  seldom  be  used. 

Formula  (5)  may  be  used  to  supply  bond  values  at  interest 
dates  not  given  in  the  Bond  Tables.  As  a  matter  of  fact  in 
computing  the  values  at  December  31st  it  is  better  to  compute 
the  value  at  December  31st  next  following  the  interest  date  for 
which  the  Tables  give  the  value  and  then  use  formula  (6a)  or  (6&) 
or  the  reverse  forms  of  these  formulae,  if  necessary. 

When  the  value  at  any  December  31st  is  once  ascertained, 
the  values  at  each  succeeding  December  31st  are  computed  by 
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means  of  formula  (6a)  or  (6b)  or  by  means  of  the  continuous 
formula  (7).  The  value  A;r::r|  is  first  computed.  The  Wi  factor 
is  next  set  on  the  movable  pins  of  the  multiplying  machine  and 
the  value  of  fci  is  set  in  the  product  holes.  One  multiplication  by 
A^r^l  gives  An-i-ti-  Without  changing  the  machine  in  any  way 
the  next  multiplication  by  An-i-n  —  Aw^rr\  which  is  ascertained 
at  sight  gives  An-2-t  i-  The  continuous  use  of  this  formula  which 
involves  no  change  in  the  machine  gives  the  values  at  December 
31st  each  year  with  great  rapidity.  In  the  case  of  a  premium 
bond  the  operation  is  identical  save  that  the  machine  is  set  at 
division,  since  A;rrri  is  greater  than  An-i-t]- 

Summary. 

It  may  be  mentioned  that  C{g/m)  is  the  amount  of  interest 
guaranteed  at  each  interest  date  by  the  bond  which  is  entered  on 
the  card  as  "Interest  Receivable."  Ctg  is  the  interest  accrued 
at  December  31st  at  the  rate  guaranteed  in  the  bond. 

The  formulae  given  may  be  summarized  as  follows: 

yliT^Fi  =  Avi  Ut  +  kt,  (2) 

A^^Tlm]    =    -AtTI  Wl/m   +   kllm,  (3) 

AirrY7;;r\Ut^ic^-Ctg) 
A,^  = ^--^ '  ,  (4) 

Wl/m 

=  A^^^ur  +  fci,  (6a)  or  (6b) 

=  A,-i-,\  +  (Ajrrrri  -  Air^ijUi.  (7) 

It  has  been  found  in  practice  that  by  carrying  forward  the 
values  of  a  $100,000  bond  for  five  years  by  means  of  formula  (7) 
the  error  in  the  final  value  rarely  amounts  to  as  much  as  two 
cents.  For  bonds  of  over  $100,000  and  all  quarterly  bonds  a 
ten-figure  rather  than  an  eight-figure  multiplying  machine  is 
used.     An  independent  value  is  computed  once  in  five  years. 


Abstract  of  Discussion  of  Peeceding  Paper. 


MR.  S.  A.  joffe: 

In  reading  Mr.  Papps'  very  interesting  and  instructive  note  on 
the  "  Amortization  of  Bonds,"  it  occurred  to  me  that  a  certain 
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modification  of  his  formulae  might  throw  light  on  the  subject  from 
a  different  angle,  and  perhaps  lead  to  a  simplification  in  the  theo- 
retical if  not  the  practical  part.  I  shall  reserve  the  Arabic  figures 
for  Mr.  Papps'  formulae  as  employed  by  him,  and  shall  number 
the  modified  or  new  formulae  by  lloman  figures. 
If  we  write  equation 

^,  =  c[?  +  (l-?).].  (I) 

which  holds  good  for  any  positive  integer  n,  in  the  following  form 

^r,-ef  =  (c'-c?).«,  (I) 

we  find,  by  increasing  n  by  a  positive  integer  a, 

and  therefore, 

A^^-C^  =  (^A^-dy\  (II) 

We  then  extend  this  formula  by  assuming  that  it  will  also  hold 
good  for  negative  and  fractional  values  of  n  and  a.  If  we  replace 
a  by  —  a,  then,  since 

" ,  ma 

=   W"   =   Ua, 


we  get 


(Ill) 


If  a  is  a  proper  fraction  s/m,  then,  since 
we  have 

4^;7^-cf  =  (^^-cf)(i+i)',       (IV) 

which  corresponds  to  Mr.  Papps'  formula  (5). 

If  furthermore  n  is  fractional,  say,  n  is  replaced  by  n  —  t,t  being 
<(l/m),  then  formula  (IV)  becomes 

^n-^i^CiT^I    -    C?     =    (^^1    -    Cf    )   (l    +    '-J,  (V) 

which  corresponds  to  formula  (6). 
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Formula  (3)  is^,  of  course,  a  special  case  of  (IV)  when  we  make 
s  =  l,  viz., 

^^«, -cf  =  (^^-cf)(i+i).        (IV,) 

Similarly,  a  formula  corresponding  to  (4)  may  be  obtained  from 
(III)  by  replacing  n  by  n  —  (1/m),  and  n  —  a  by  n  —  t;  so  that  a 
must  be  replaced  by  t  —  (1/m),  and  then  m*  becomes 


/-(l/m)    _ 


\         m  J  \         mj 

m 

Hence, 

A nl_  (a nl\  L±l^ 

m 


(IV2) 


It  is  seen  that  all  the  above  formulae  are  special  cases  of  our 
formula  (III),  according  as  a  is  1/m,  or  s/m,  or  t  <(l/m),  etc., 
the  last  factor  Ua  becoming  respectively 


1  +  —  ,     or     I  1  +  "~  1  ,     or ,     etc. 

m  \         mJ  I 

m 


Now,  while  this  theoretical  part  seems  to  be  sufficiently  interest- 
ing by  its  symmetry  and  generality,  one  may  be  justified  in  believ- 
ing, without  having  had  time  to  verify  the  expectations,  that  by 
taking  as  the  operand,  instead  of  A-;r\,  the  item  Air\ — C{g/i),  the 
number  of  operations  will  be  lessened  and  there  will  be  a  corre- 
sponding saving  in  time  and  labor. 

Speaking  in  general,  without  going  into  details,  it  appears  that 
it  would  be  sufficient  to  have  a  few  such  columns : 

(1)  Ai^„ — each  value,  except  the  first,  being  copied  from  the 
corresponding  value  of  col.  (5),  preceding  line; 

(2)  Air\ — C{g/i),  obtained  by  subtracting  from  (1)  the  con- 
stant quantity  C{g/i)  ; 

(3)  powers  of  l+(t'/m),  or  the  factor  1  +  "^^^  as  the  case 
may  be; 

(4)  col.  (2)Xcol.  (3),  giving  the  value  ^s=ir  — C{g/i);  and 

(5)  Aiizr^i,  by  adding  to  col.  (4)  the  constant  quantity  C{g/i). 

ME.  D.  A.  WALKER  : 

The  author  of  this  paper  has  deduced  a  number  of  useful  for- 
mulae applicable  to  the  determination  of  bond  values  at  a  certain 
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date  from  the  corresponding  values  at  previous  or  subsequent  dates. 
It  is  to  be  noted  that  these  formulae  produce  bond  values  excluding 
accrued  interest  being  thus  in  the  form  required  for  the  bond 
schedules  of  the  annual  statement.  The  chief  advantage  of  the 
method  suggested  for  amortizing  bonds  arises  from  the  fact  that 
the  u  and  k  factors  may  be  computed  at  the  time  a  bond  is  pur- 
chased and  may  be  employed  without  change  during  the  whole 
term  of  the  bond  provided  no  new  purchases  are  made  at  other 
than  the  original  l)asis  of  interest  yield.  A  continuous  method 
may  also  be  used  in  computing  in  advance  the  amortized  values  as 
of  December  31  of  each  year. 

It  appears  from  the  last  paragraph  of  the  paper  that  Mr.  Papps 
considers  it  practicable  to  carry  these  values  ahead  for  five  years, 
but  it  would  seem  as  though  the  advisability  of  this  would  depend 
upon  the  frequency  with  which  the  company  added  new  purchases 
of  bond  issues  already  on  the  books.  Where  a  new  purchase  was 
made  on  a  different  basis  as  to  yield,  not  only  would  the  amortiza- 
tion factors  computed  in  advance  be  of  no  use,  unless  a  separate 
card  were  used  for  each  purchase,  but  these  figures  would  also  have 
to  be  erased  or  ruled  out  and  new  figures  computed. 

A  simple  and  somewhat  different  method  from  the  one  suggested 
by  Mr.  Papps  is  employed  by  at  least  one  company  for  amortizing 
its  bonds.  The  method  consists  of  the  following  operations  which 
may  readily  be  understood  by  reference  to  the  sample  ledger  sheet 
shown  on  page  422  : 

1.  When  a  bond  is  purchased  the  date  of  purchase,  price,  rate 
of  yield  to  two  places  of  decimals  as  required  by  the  Insurance  De- 
partments, par  value,  and  aggregate  cost  to  the  nearest  dollar  are 
entered  on  the  left  side  of  the  bond  ledger  sheet.  Any  cents  in  the 
price  are  thrown  into  the  accrued  interest. 

2.  A  slip  is  sent  to  the  Actuary's  Department  upon  which  the 
value  as  of  June  30  or  December  31,  whichever  comes  first,  imme- 
diately following  the  date  of  purchase  is  inserted  after  being  com- 
puted from  the  bond  book  or  by  formula.  If  this  value  exceeds  the 
original  cost  as  it  will  where  the  bond  was  bought  at  a  discount,  the 
excess  represents  accrual  of  discount  and  is  entered  opposite  June 

30  or  December  31  in  the  "  Purchase  "  cost  column.  If  the  differ- 
ence is  negative  it  is  entered  in  the  "  Sale  "  cost  column,  and  repre- 
sents amortization  of  premium. 

3.  During  each  succeeding  six  months'  period  the  accrual  or 
amortization  is  computed  for  the  following  June  30  or  December 

31  by  the  simple  formula, 

(value  at  beginning  of  six  months  period  X  yield  +  or  —  par  value 
X  interest  rate)-f-2 

and  the  resulting  figure  to  the  nearest  dollar  is  entered  in  the  ap- 
propriate cost  column. 

4.  If  a  sale  is  made  the  amortized  value  at  date  of  sale  is  deter- 
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mined  by  special  calculation  and  entered  in  the  "  Sale "  cost 
column.  The  balance  brought  up  to  the  same  date  is  then  carried 
into  the  "  Balance "  cost  column.  In  the  same  way  when  a  new 
purchase  is  made  it  is  recorded  in  the  "  Purchase "  cost  column. 
A  calculation  is  made  in  the  Actuary's  Department  to  determine 
the  average  yield  on  the  whole  block  of  bonds,  including  the  new 
purchase,  and  this  new  yield  is  of  course  thereafter  used  in  the 
amortization  process.  In  determining  the  yield  from  the  price  the 
formulae  given  by  Mr.  Henderson  in  T.  A.  S.  A.,  Vol.  X,  pages  660 
and  661  are  employed. 

5.  Every  six  months  totals  for  all  bonds  are  made  up,  from  this 
ledger,  of  the  amortization  of  premiums  and  the  accrual  of  dis- 
count and  these  totals  are  reported  to  the  Accounting  Department 
by  Journal  Entry. 

6.  Each  year  during  the  summer  about  one  half  of  these  ledger 
sheets  are  sent  to  the  Actuary's  Department  where  each  amortized 
value  is  checked  up  as  of  June  30,  any  small  discrepancies  being 
thrown  into  the  amortization  or  accrual  column  as  the  case  may  be. 

This  method  is  a  very  simple  one  in  operation  and  has  the  ad- 
vantage of  giving  the  amortized  values  as  of  June  30.  It  would 
probably  be  sufficient  to  check  up  the  values  for  half  yearly  bonds 
only  once  every  five  years  as  the  formula  used  as  indicated  under 
(3)  above  is  practically  exact  for  such  bonds  although  it  is  not 
exact  for  bonds  with  interest  payable  annually  or  quarterly  and  a 
two  year  check  is  advisable  for  the  few  bonds,  if  any,  which  the 
company  may  have  with  interest  payable  in  either  of  these  latter 
two  ways. 

Formula  (6)  as  given  by  Mr.  Papps  may  be  slightly  modified  so 
that  the  value  of  a  bond  may  be  obtained  on  June  30  or  December 
31  from  the  value  six  months  earlier  by  substituting  s' -\-{m/2) 
for  s.    The  formula  then  becomes 

An-g>im~t-ll2\  =  A        g'+(m/2l      71 

'  n 1 

m  I 

(•  \s'+{ml2) 

But 

A,,^,i^  =  [^^(1  -f  ti)  -  Ctg]  ( 1  +  ^) 

-f[(-i)'-a 

28 
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Therefore 

.4.=«^=^,  =  A^.^  ( 1  + 1  )"^  _  Cf  [  ( 1  +  lY  _  1  ] 

=  the  amortized  value  at  the  beginning  of  the  six 
months  period  plus  the  accrual  of  discount  or 
less  the  amortization  of  premium  depending 
upon  whether  the  second  term  of  the  expres- 
sion is  positive  or  negative. 
When  m  =  2  (that  is  when  the  bond  interest  is  payable  half- 
yearly)  the  formula  reduces  to 

Air=7jir.^i  +  {An-s-im-t\Xi  -Cg)-r-2 

which  is  the  simple  formula  referred  to  in  (3)  above.  When  m 
equals  1,  that  is  when  the  interest  is  payable  annually  as  is  seldom 
the  ease  in  practice,  the  correct  theoretical  formula  does  not  reduce 
to  the  form  shown  in  (3)  and  a  small  error  would  result  by  using 
the  latter  so  that  a  check  should  be  made  of  the  values  about  every 
other  year.  Assuming  that  g  equals  .04,  i  equals  .05,  C  equals 
$1,000",000  and  A  equals  $950,000,  the  error  produced  by  using  (3) 
for  annual  bonds  would  amount  to  $45.75  each  six  months.  If  m 
equals  4,  that  is  when  interest  is  payable  quarterly,  the  error  would 
have  the  opposite  sign  and  would  amount  to  $23.44  each  six 
months. 

I  might  add  for  the  information  of  students  that  an  elementary 
but  clear  explanation  of  the  process  of  amortization  of  bonds  is 
given  in  the  Connecticut  Insurance  Commissioner's  Annual  Re- 
port for  1920  (business  of  1919)  and  is  reprinted  under  the  head- 
ing "The  Amortization  of  Securities  in  the  Accounting  of  Insur- 
ance Companies"  in  the  Economic  World  of  May  22,  1920,  page 
741. 

(author's  review  or  discussion.) 

MR.  PERCY   C.  H.  PAPPS  : 

Mr.  Joffe  has  prepared  an  interesting  discussion  of  my  paper 
and  he  has  gone  into  the  matter  largely  from  a  scientific  stand- 
point. He  has,  however,  suggested  an  alternative  method  of  com- 
puting the  various  values.  He  suggests  having  the  different  func- 
tions in  five  separate  columns.     The  formulae  in  my  paper  were 
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purposely  described  in  a  form  which  best  adapts  itself  for  compu- 
tation on  a  calculating-machine.  For  example,  using  formula  6a 
shown  in  the  summary  of  the  paper  all  that  is  necessary  is  to  set 
the  ''  u "  factor  on  the  fixed  plate  of  the  calculating-machine  and 
the  "fc"  factor  in  the  product  holes  of  the  sliding  bar,  being  care- 
ful to  see  that  the  figures  are  set  up  with  propei'  regard  to  the 
decimal  points.  Having  done  so,  one  multiplication  gives  the  first 
value.  Then  by  means  of  formula  7  each  successive  value  is  ob- 
tained without  any  change  in  the  calculating-machine  by  merely 
using  as  a  multiplier  the  difference  in  the  successive  values  pre- 
viously found. 

Mr.  Walker  draws  attention  to  the  fact  that  if  bond  values  are 
computed  five  years  in  advance,  the  purchase  of  additional  blocks 
of  the  same  securities  at  a  dift'erent  effective  rate  will  necessitate 
the  recomputation  of  the  amortized  values.  This  is  very  true  but 
by  means  of  the  formulae  described  in  my  paper  the  computations 
are  so  rapid  that  very  little  time  is  lost,  even  if  a  considerable 
number  of  values  have  to  be  recomputed. 

The  paper  was  prepared  in  the  hope  that  it  might  be  of  some 
practical  value  to  other  actuaries  and  I  wish  to  express  my  thanks 
to  those  who  have  been  good  enough  to  take  part  in  the  discussion. 
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Some  Influences  Apfecting  the  Interest  Rate. 


WENDELL   M.    STRONG. 

There  are  times  when  it  is  well  for  us  to  hear  restated  tendencies 
we  all  recognize.  Such  a  time  and  tendency  are  now  at  hand  in 
the  interest  rate.  We  have  apparently  just  passed  the  crest  of  the 
wave  of  rising  interest  rates*  or  rather  the  top  of  the  divide;  for 
it  has  not  been  the  sharp  rise  of  a  few  months  or  a  year  or  two  but 
for  more  than  half  a  generation  the  climb  has  continued  so  that  the 
whole  business  life  of  many,  probably  a  majority  of  the  members  of 
this  Society,  has  been  embraced  in  the  period  of  ascent.  After  so 
long  a  period  it  is  hard  for  us  to  readjust  our  basds  of  thought 
although  our  minds  may  definitely  recognize  that  the  change  has 
come.  That  is  the  justification  of  this  paper:  to  set  forth  con- 
cretely what  most  of  us  already  have  at  the  back  of  our  minds. 

To  appreciate  the  present  and  attempt  to  look  forward  we  must 
consider  the  influences  that  have  led  from  the  abnormally  low 
interest  rates  of  the  beginning  of  the  century  to  the  abnormally 
high  rates  of  1920.  We  find  much  of  the  explanation  in  inflation 
but  such  other  factors  as  destruction  and  taxation  are  important. 

Inflation  before  the  War. 

Our  lowest  prices  as  shown  in  index  numbers  came  in  1896. 
From  then  to  early  1920  there  have  been  rising  prices,  that  is, 
decreasing  purchasing  power  of  money,  due,  except  for  the  other 
effects  of  the  war,  principally  to  inflation.f  This  inflation  in  its 
earlier  years  came  to  a  great  extent  from  the  increased  and  increas- 
ing gold  production,  so  that,  acting  like  overproduction  in  any  com- 
modity, the  overproduction  of  gold  decreased  its  price,  or,  since 

*  The  interest  rates  discussed  in  this  paper  are  not  the  bank  rates, 
which  are  for  periods  of  a  few  months,  but  the  rates  for  obligations  having 
at  least  several  years  to  run  and  particularly  rates  realizable  on  bonds. 

t  ' '  Inflation  occurs  when,  at  a  given  price  level,  a  country 's  circulating 
media — cash  and  deposit  currency — increases  relatively  to  trade  needs  " — 
Kemmerer  in  American  Economic  Bevietv,  June,  1918. 
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gold  was  the  measuring  rod,  increased  the  price  in  terms  of  gold  of 
other  things.  Logically,  this  should  have  immediately  increased 
interest  rates;  for  the  interest  paid  is  supposed  to  be  rent  for  the 
use  of  money,  the  principal  to  be  returned  intact.  When  the 
money  returned  is  of  less  value  than  that  loaned,  the  nominal 
interest  paid  must  first  be  used  to  make  up  the  loss  in  principal, 
and  only  the  balance  over  is  the  real  interest  received.  A  closo 
analogy  is  the  return  from  the  real  estate ;  the  lessor  before  reckon- 
ing his  return  must  charge  out  any  depreciation.  The  logical  re- 
sult, however,  did  not  follow  because  the  mass  of  the  people,  includ- 
ing financiers,  in  money  loaning  operations,  held  for  some  years  to 
the  tradition  that  so  long  as  it  was  gold  a  dollar  was  a  dollar  and 
its  value  did  not  change.  Until  about  1900  the  rate  continued  to 
decline  and  even  after  the  turn  a  consensus  of  opinion  of  financiers 
indicated  the  expectation  of  permanently  lower  rates.  Economic 
forces  were,  however,  eventually  too  strong  for  erroneous  theory, 
and  although  by  the  mass  of  the  people  the  theory  was  still  held 
and  probably  is  held  even  today,  interest  rates  began  to  rise  and 
have  continued  to  rise.  This  came  about  because  the  returns  from 
active  employment  of  money  in  enterprises  of  all  kinds  and  in  wise 
purchases  of  property  exceeded  those  from  interest  sufficiently  to 
attract  investors,  with  the  result  that  borrowers  had  more  and 
more  to  compete  against  each  other  and  with  business  opportuni- 
ties, with  the  resultant  increasing  rates. 

How  great  this  increase  has  been  can  be  judged  by  the  fact 
that  in  1901  gilt-edged  long  term  bonds  sold  on  an  interest  basis 
scarcely  above  3  per  cent,  while  in  1920  the  world's  premier 
security.  Liberty  bonds,  for  the  shorter  term  bonds  could  be  had 
on  a  better  than  6  per  cent,  return. 

During  the  period  from  1896  to  1914  the  amount  of  gold  which 
could  have  been  absorbed  in  the  arts  and  in  the  monetary  stock 
without  increasing  prices  could  at  most  have  been  not  much  over 
$200,000,000  a  year  on  the  average  and  considerably  less  in  the 
beginning,  whereas  the  production  was  approximately  $200,000,000 
in  1896  and  rose  to  about  $150,000,000  in  1912  and  did  not  differ 
greatly  from  this  in  each  of  the  last  half  dozen  years  of  the  period. 
The  inflation  due  to  the  golden  flood  was  common  to  all  gold 
standard  countries.  There  was  at  the  same  time  undoubtedly  a 
world-wide  increase  in  the  use  of  instruments  of  credit  to  do  the 
work  of  money  and  this  cooperated  in  producing  the  result  by  de- 
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creasing  the  amount  of  gold  which  could  have  otherwise  been 
absorbed  in  monetary  uses  without  disturbance.  For  the  United 
States,  Kemmerer  estimates  that  from  1896  to  1913  the  physical 
volume  of  business  increased  117  per  cent.,  the  stock  of  monetary 
gold  212  per  cent.,  the  amount  of  money  in  circulation  123  per 
cent,  and  bank  deposits  subject  to  check  201  per  cent. 

From  1914  to  the  present,  the  gold  production  has  kept  nearly 
at  a  level  of  1914  except  for  the  last  three  years  during  which  there 
has  been  a  decline,  but  even  in  the  lowest  year  of  all,  1919,  much 
more  was  produced  than  could  normally  be  absorbed  so  that  gold 
continued  to  be  in  much  the  same  manner  but  in  a  slightly  decreas- 
ing measure  a  cause  of  inflation. 

Inflation  During  and  Since  the  "War. 

With  the  entrance  of  the  World  War,  the  inflation  caused  by  the 
overproduction  of  gold  was  so  gradual  and  moderate  when  com- 
pared witli  that  produced  by  other  causes  that  it  can  be  almost 
disregarded  as  of  minor  importance  during  the  war  period. 
Furthermore,  for  this  period,  the  United  States  must  be  considered 
apart  from  the  rest  of  the  world  since  the  financial  relations  be- 
tween it  and  other  nations  were  so  changed  that  it  has  been  on  a 
different  basis  from  any  other. 

An  all  important  change  in  the  financial  system  of  the  country 
came  in  the  establishment  of  the  Federal  Eeserve  bank  to  take  the 
place  of  our  archaic  banking  system  and  which  began  active  opera- 
tions a  few  months  after  the  beginning  of  the  war.  It  is  an 
anomaly  that  the  change  which  so  greatly  improved  the  banking 
system  of  the  country  should  at  the  same  time  aggravate  the  infla- 
tion of  the  war  period.  To  make  one  dollar  do  the  work  of  two 
is  increased  efficiency;  it  also  causes  inflation  unless  the  number 
of  dollars  is  decreased.  The  war  brought  us  more  gold  and  our 
new  banking  system  made  each  dollar  of  it  work  overtime. 

The  first  effect  of  the  new  system  was  to  reduce  the  ratio  of  total 
ultimate  reserves  required  to  deposits  by  nearly  half  and  subsequent 
amendments  have  reduced  the  reserve  required  much  more  so  that 
now  the  same  reserve  can  legally  support  several  times  the  deposits 
that  it  did  before  the  war  and  the  actual  ratio  of  reserves  to  deposits 
in  1919  had  decreased  to  little  more  than  half  what  it  was  in  1913. 

The  second  has  been  to  enormously  increase  the  currency  of  the 
countrv  bv  the  issue  of  Federal  Eeserve  notes:  these  at  Octolxr  1, 
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1920,  stood  at  $3,300,000,000 ;  these,  it  is  true,  require  a  forty  per 
cent,  gold  reserve  but  the  excess  above  the  reserve  held,  which 
excess  has  tended  to  the  maximum  of  sixty  per  cent.,  constitutes 
an  addition  to  the  currency.  In  the  fact  that  its  note  issues  seem 
to  always  expand,  never  contract,  it  has  disappointed  many  who 
expected  currency  with  elasticity  for  contraction  as  well  as 
expansion. 

The  reduction  of  required  reserves  for  deposits  and  the  addition 
to  our  paper  money  would  in  normal  times  have  led  to  the  export 
of  gold  and  have  spread  the  effect  over  the  gold  standard  coun- 
tries of  the  world,  thus,  so  far  as  this  country  was  concerned,  apply- 
ing a  corrective.  Instead,  however,  of  an  export  of  gold  the  war 
led  to  an  enormous  import  amounting  on  balance  up  to  April,  1917, 
to  over  $1,100,000,000,  which  was  an  increase  of  over  50  per  cent. 
over  our  pre-war  stock,  and  practically  all  of  which  has  by  natural 
or  artificial  means  been  dammed  up  here  since. 

The  increase  of  circulating  media  with  reference  to  trade  needs 
in  these  ways  is  evident  from  the  following  comparison  of  changes 
from  1913  to  1919,  the  figures  being  with  the  exception  of  trust 
company  deposits,  average  figures. 

Percentage  of 
Increase.* 

Physical  volume  of  business 9.6 

Monetary  circulation   71 

Bank  deposits   120 

Furthermore,  the  output  of  Federal  Reserve  notes  is  one  industry 
that  has  as  yet  shown  no  evidence  of  slackening.  They  have  in- 
creased in  the  last  year  nearly  $600,000,000  while  the  gold  reserve 
has  meanwhile  decreased  over  $100,000,000.t 

In  its  rediscount  of  bills,  the  Federal  Eeserve  Bank  has  made  the 
banking  resources  much  more  liquid,  since  a  member  bank  is  no 
longer  limited  to  its  own  resources  in  the  bills  it  can  discount  as  it 
was  under  the  old  system.  It  is  as  if  each  little  reservoir  had  been 
connected  with  a  central  reservoir  so  that  the  water  can  flow  back  and 
forth  keeping  a  level  for  all.  Again,  in  its  collection  of  checks  and 
in  its  general  operations,  the  Eeserve  Bank  has  made  the  machinery 
of  banking  work  more  smoothly.  In  all  these  things  the  very 
success  of  the  system  has  added  to  inflation  by  making  the  same 
money  do  more  work,  so  that  even  the  increase  in  circulating  media 
probably  does  not  fully  measure  the  inflation. 

*  Kemmerer^  High  Prices  and  Deflation. 
t  Financial  Chronicle,  October  9,  1920. 
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The  inflation  was  greatly  assisted  by  the  '"'borrow  and  buy" 
policy  with  reference  to  government  loans  which  meant  that  the 
government  obligations  were  at  one  time  to  the  extent  of  between 
six  and  seven  billion  carried  by  the  banks  at  an  artificially  low 
interest  rate  with  consequent  expansion  of  circulating  media. 

We  are  not  concerned  with  inflation  for  itself  but  rather  in  the 
way  it  affects  the  interest  rate.  The  amount  of  loanable  funds 
and  the  amount  borrowers  will  take  depend  upon  the  rate  of  in- 
terest to  be  paid  and  the  rate  of  interest  in  turn  depends  upon  them. 
Inflation  means  continually  increasing  prices  for  things  so  that 
(1)  a  return  (in  terms  of  money)  may  be  obtained  by  simply  buy- 
ing and  holding  commodities  or  property  for  later  sale,  and  (2)  it 
means  usuall}^  and  has  meant  in  the  period  considered,  high  profits 
from  active  business  or  from  partial  participation  in  active  business 
by  stockholding.  The  first  of  these  tends  to  divert  loanable  funds 
to  the  purchase  of  things;  the  second,  to  divert  loanable  funds  to 
active  business  use,  both  thus  tending  to  decrease  amounts  available 
to  borrowers.  Both,  again,  tend  to  increase  the  borrowing  demand 
since  if  there  is  a  profit  in  employing  borrowed  money  in  purchas- 
ing and  holding  property  for  increased  prices,  or  in  employing  it 
in  active  business,  many  will  try  to  get  this  profit.  The  restoration 
of  equilibrium  comes  by  the  increase  in  the  rates  of  interest.  It 
must  be  remembered,  however,  that  it  is  not  the  actuality  of  what 
can  be  realized  in  purchases  or  in  business  that  determines  at  what 
point  equilibrium  will  be  established,  but  rather  the  expectation. 
Thus  in  the  early  years  of  the  present  century  and  again  in  the 
early  part  of  the  war  period,  expectation  was  wrong  and  current 
rates  were  much  too  low.  Again  in  1920,  after  years  of  increasing 
prices  and  enormous  business  profits,  we  have  become  accustomed 
to  an  ever  ascending  scale  and  interest  rates  have  reached  their 
highest  point.  Yet,  this  is  apparently  just  the  time  of  the  turn 
so  that,  could  he  obtain  no  better  terms,  it  might  pay  the  investor 
to  loan  his  money  without  interest  since  he  would  be  repaid  by 
receiving  later  money  of  more  worth.  Thus  inflation,  or  rather  the 
expectation  of  further  inflation,  has  had  much  to  do  with  the  high 
and  ever  higher  rates  of  recent  years.  Notwithstanding  that  they 
were  nominally  very  high,  interest  rates  have  really  been  far 
too  low;  the  lender  of  1914  who  collects  principal  and  accumulated 
interest  in  1920  has  received  no  return  for  the  use  of  his  capital; 
in  fact,  he  receives  only  part  of  his  capital  back,  for  looking  beyond 
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nominal  to  real  values  he  is  paid  off  in  fort}'  cent  dollars  when  he 
loaned  hundred  cent  dollars,  and,  if  the  borrower  used  the  money 
wisely,  he  realized  ordinary  profits  and  also  the  difference  between 
the  value  of  the  dollar  he  received  and  the  dollar  he  paid  back. 
Thus  expectation  must  have  lagged  far  behind  the  facts ;  otherwise 
loans  could  not  have  been  had  at  the  interest  rates  which  prevailed 
even  though  high. 

Destruction. 

Money  is  only  a  token,  not  real  capital.  When  we  "borrow 
money  "  it  is  not  the  token  but  the  things  it  will  purchase  we  really 
seek.  Thus,  for  instance,  it  is  the  advantage,  to  the  borrower,  of 
the  present  building  of  a  factory  that  determines  how  much  he  is 
willing  to  pay  for  the  necessary  funds  rather  than  not  build.  \\Tien 
there  are  enough  factories  in  his  line  to  supply  or  practically  supply 
the  demand,  he  cannot  afford  to  pay  a  high  price  for  his  money — 
since  there  would  be  the  prospect  of  only  ordinary  profits.  At  the 
same  time,  if  capital  is  accumulating  through  saving  as  fast  as 
there  is  demand  for  it,  he  would  not  be  asked  a  high  price  because 
of  the  competition  between  lenders.  If,  however,  prospective 
profits  are  great  because  the  output  is  less  than  the  demand,  and  if 
capital  is  not  accumulating  but  is  rather  being  destroyed,  he  must 
outbid  others  who  also  are  urgently  desirous  of  borrowing,  to  get 
his  money  and  will  at  least  bid  high.  Under  such  a  condition, 
interest  rates  advance  to  higher  levels  and  this  is  the  condition  we 
have  been  passing  through  since  the  early  days  of  the  war.  We 
furnished  exports  to  Europe,  not  in  return  for  other  goods,  but  for 
credit  and  while  we  accumulated  money  and  credit  we  did  not  get 
usable  capital.  After  this  country  entered  the  war  there  came  the 
Liberty  Loans — loans  to  preserve  the  liberties  of  the  world,  but 
from  an  economic  sense  loans  of  destruction.  How  much  of  the 
more  than  twenty  billion  dollars  went  into  capital  expenditure  such 
as  houses,  factories,  railroads?  To  ask  the  question  is  almost  to 
answer  it;  some  to  factories  which  could  be  converted  to  peace  use? 
and  some  to  serviceable  ships ;  some  to  keep  the  railroads  going  but 
not  to  build  new;  some  to  purchase  goods  that  at  the  end  of  the 
war  could  be  turned  to  peace  uses ;  the  bulk  was  destroyed ;  used  for 
powder  and  shell,  for  cantonments  that  are  now  useless,  for  the  pay 
of  soldiers,  or  of  civilians  to  do  work  caused  by  the  war;  all  of  it 
absolutely  necessary  in  war  but  an  economic  loss,  and  taken  from 
what  could  and  much  of  which  would  have  gone  into  capital  ex- 
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penditure.  Thus  there  was  less  money  to  build  the  factories 
normally  needed  and  more  spirited  competition  for  what  was  to  be 
had.  The  effect  was  held  in  check  during  the  war  by  the  ban  on 
non-essentials  and  also  by  the  voluntary  economies  of  patriotic  citi- 
zens in  reducing  current  expenditures.  After  the  war  the  checks 
were  removed,  and  the  natural  result  of  ascending  interest  rates 
ensued.  That  these  rates  have  not  gone  higher  is  undoubtedly  due 
to  the  general  feeling  that  the  condition  of  demand  exceeding  supply 
and  consequently  great  profits  was  only  temporary. 

Taxation. 

The  war  taxes  that  are  still  with  us  and  bid  fair  to  remain  are 
collected  from  the  country  and  paid  out  to  the  country.  It  might 
seem  from  this  statement  that  they  could  not  affect  the  interest 
rate;  but  we  might  with  a  considerable  degree  of  truth  add:  they 
are  collected  from  the  saving  and  paid  out  to  the  spending.  It  is 
the  incidence  of  the  taxation  that  is  important  for  our  purpose. 
With  the  individual  the  proportion  of  the  income  saved  undoubtedly 
increases  on  the  average  with  the  amount  of  the  income;  with 
corporations  the  proportionate  amount  added  to  capital  probably 
increases  with  the  rate  of  earnings.  Our  tax  scheme,  however,  con- 
tains an  income  tax  rapidly  increasing  with  the  amount  of  the  in- 
come so  that  for  the  larger  incomes  the  total  income  left  after  taxes 
is  far  less  than  what  would  have  been  saved  and  invested  under 
normal  taxation,  and  in  the  moderate  income  a  large  part  of  the 
normal  saving  is  eaten  up  in  taxes.  To  see  to  what  an  extent  this 
is  true  consider  that  a  married  man  without  children  pays  taxes  as 
follows : 


Income. 

Total  Tax. 

Per  Cent. 
Income. 

5,000 

$        120 

2.4 

10,000 

590 

5.9 

20,000 

1,990 

10.0 

50,000 

9,190 

18.4 

100,000 

31,190 

31.2 

1,000,000 

663,190 

66.3 

So  far  as  the  sums  collected  as  taxes  are,  when  paid  out,  put 
into  savings  the  effect  of  taxation  in  preventing  accumulation  of 
capital  is  partially  counteracted.  It  is  fair  to  assume  that  a  normal 
proportion  of  what  is  paid  as  bond  interest  is  saved  and  that  most 
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of  the  principal  is  preserved  as  principal.  In  interest,  however, 
the  Government  pays  a  little  over  a  billion  and  on  principal  account 
pays  a  few  hundred  thousands  in  a  year,  but  it  collects  five  or  six 
billion  and  very  little  of  the  balance  goes  into  savings.  For  nearly 
two  years  we  have  had  a  war  which  is  only  technically  a  war,  but 
our  war  expenditures  are  still  real. 

The  taking  in  taxes  from  the  saving  classes  of  a  considerable  part 
of  what  would  normally  be  saved  has  also  an  indirect  effect  in  pre- 
venting capital  accumulation.  The  feeling  of  patriotism  is  not  so 
strong  in  most  of  us  that  we  delight  in  working  for  money  for  the 
sake  of  paying  it  out  in  taxes.  Hence,  the  rapid  increase  in  taxa- 
tion as  incomes  increase  is  an  incentive  to  spend  and  get  the  present 
good  rather  than  save  to  increase  our  future  tax  payments,  even 
though  presumably  some  will  be  left  over  for  personal  use. 

A  further  effect  of  our  taxation  is  to  force  the  capital  back  of  the 
larger  incomes  away  from  active  productive  enterprises  into  the 
tax  exempt  municipal  bonds,  that  is,  into  municipal  expenditures. 
Such  expenditure  even  when  for  permanent  improvements  is  seldom 
of  the  productive  type,  and  insofar  as  the  ease  with  which  money 
can  be  borrowed  at  a  low  rate  increases  such  expenditure,  the  trans- 
fer of  capital  to  tax  exempt  bonds,  which  bonds  otlierwise  would 
be  competing  in  the  general  loan  market,  forces  up  general  rates. 
On  the  other  hand,  the  availability  of  tax  exempt  bonds  gives  more 
incentive  to  save  from  the  larger  incomes;  which  to  some  extent 
at  least  and  possibly  pretty  largely  neutralizes  the  transfer  of 
capital  to  such  bonds. 

With  corporations  the  excess  profits  tax  works  towards  the  same 
end  as  the  surtaxes  for  individuals ;  between  this  tax  and  the  normal 
tax  on  corporation  incomes,  the  Federal  Government  takes  46  per 
cent,  of  profits  in  excess  of  20  per  cent,  on  invested  capital.  This 
not  only  takes  directly  much  that  would  go  into  capital  investment, 
but  lessens  the  incentive  to  efficiency  and  thrifty  management,  and 
so  tends  to  actually  decrease  income  as  well. 

Thus,  the  incidence  of  taxation  has  lessened  the  savings  for  in- 
vestment and  in  this  way  has  helped  to  push  up  the  interest  rate. 

Other  Influences. 

"Easy  come,  easy  go,''  may  point  at  the  silk  shirt  of  the  work- 
man getting  unheard-of  wages  or  at  the  graduation  of  a  lucky  specu- 
lator from  a  Ford  to  a  Packard.     In  either  case  it  does  point  to  the 
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fact  that  in  the  readjustment  caused  by  inflation  and  by  the  war 
much  has  come  to  the  non-saving  classes  at  the  expense  of  the 
thrifty.  This  too  has  its  effect  on  interest  in  that  funds  are  dissi- 
pated which  in  other  hands  would  have  gone  into  some  kind  of 
investment. 

The  Futuee, 

The  greatest  cause  of  the  increase  of  the  interest  rate  from  the 
beginning  of  the  century  to  the  beginning  of  the  war  period  was 
undoubtedly  inflation.  During  the  war  and  after  the  war  the  total 
effect  of  inflation  was  in  the  same  direction  although  there  were 
probably  times  when  its  temporary  effect  was  in  the  opposite  direc- 
tion, particularly  for  short  time  loans.  It  is  an  anomaly  that  the 
first  attempts  at  deflation,  the  tightening  up  of  credits  by  the 
Federal  Eeserve  Bank  early  in  the  year  should  have  worked  in  the 
same  direction,  for  the  time  being,  as  inflation,  but  it  is  also  logi- 
cal that  such  should  be  the  effect  of  the  scramble  to  obtain  funds 
when  credit  tightens.  Just  as  continued  inflation  increased  the 
rate,  continued  deflation  should  decrease  it,  not  so  much  because 
the  fact  is  consciously  recognized  by  borrowers  and  lenders,  but 
because  supply  and  demand  on  the  loan  market  work  it  out.  Prices 
are  falling  so  that  it  is  cheaper  to  pursue  a  hand  to  mouth  policy 
than  to  buy  ahead,  and  inventories  are  reduced  and  credit  demands 
thereby  lessened:  it  does  not  pay  to  buy  and  hold  property  so  this 
alternative  to  lending  funds  in  hand  for  investment  is  not  at- 
tractive; business  opportunities  are  not  promising.  In  fact,  the 
investor  with  loanable  funds  has  little  choice :  he  must  take  the  best 
rate  he  can  get.  On  the  other  hand,  the  borrowers  are  not  pressing 
for  funds  because  established  businesses  are  not  expanding  and  new 
enterprises  are  not  starting.  Hence,  a  reduced  demand  leads  to  an 
over-supply  of  loanable  funds,  and  rates  must  decline  till  equi- 
librium is  established. 

Although  the  output  of  Federal  Eeserve  notes  would  indicate  the 
contrary,  I  believe  that  the  period  of  inflation  ended  in  the  spring 
or  early  summer  of  1920  and  that  the  period  of  deflation  has  begun; 
to  this  belief  the  recent  action  of  Henry  Ford  in  reducing  prices 
and  making  the  protesting  auto  manufacturers  tag  along  behind, 
lends  strong  support;  for  his  business  acumen  is  not  tv'pified  by  his 
"  Peace  Ship "  venture.  Additional  support  is  given  by  the  an- 
nounced reduction  of  prices  by  the  two  greatest  mail  order  houses 
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of  the  country  and  by  the  general  sagging  off  of  prices  all  along 
the  line.  Whether  I  am  right  in  this  or  not  is  unimportant;  if 
deflation  has  not  yet  begun  it  will  soon  and  its  characteristic  phe- 
nomena will  attend  it.  When  inflation  began  we  saw  that  the  rise 
in  the  interest  rate  lagged  behind.  Now  it  is  different;  the  in- 
terest rate  has  already  begun  to  decline,  the  turn  coming  almost 
with  the  time  which  I  believe  to  mark  the  end  of  the  period  of 
inflation.  How  long  the  deflation  will  continue  it  would  be  foolish 
to  prophesy,  but  there  seem  to  be  reasons  why  it  should  be  for  a 
few  years  rather  than  many.  An  important  one  of  these  is  that 
with  the  decline  in  prices  and  consequently  in  general  cost  of  pro- 
duction, gold  production  will  be  increased  to  approximately  what  it 
was  before  the  war  or  more,  and,  once  a  balance  is  established  be- 
tween gold  supply  on  the  one  side  and  currency  issues  and  deposits 
on  the  other,  the  w^orld  will  start  again  on  the  slow  inflation  that 
had  lasted  for  nearly  twenty  years  before  the  war,  due  to  overpro- 
duction of  gold  with  the  same  phenomenon  of  an  interest  rate  rising 
to  correspond. 

Thus,  considering  only  the  effect  of  deflation,  we  should  not  ex- 
pect a  very  long  decline,  measured  in  years,  nor  very  low  rates. 

The  destruction  of  the  war,  and  the  word  is  used  in  its  wider 
sense  to  include  the  economic  waste  of  withdrawing  millions  from 
productive  pursuits,  was  almost  inseparably  joined  with  inflation 
during  the  war  period.  Now  that  the  war  is  over  the  permanent 
works  that  were  positively  destroyed  and  the  ones  that  were  not 
built  because  of  the  war  both  remain  to  be  constructed.  The  need 
to  make  up  what  was  thus  lost,  in  this  country  as  well  as  Europe, 
should  contribute  to  keep  up  industrial  activity  and  the  demand 
for  capital  and  thus  to  a  certain  extent  modify  the  effects  of  defla- 
tion so  far  as  interest  is  concerned.  We  saw  immediately  follow- 
ing peace  the  boom  in  the  motor  industry  and  how  our  plants  could 
not  begin  to  meet  the  demand ;  new  plants  were  constructed  and  the 
output  increased  and  to-day  that  industry  has  caught  up.  Rail- 
roads have  not,  telephone  systems  have  not,  house  construction  has 
not,  and  many  of  our  other  industries  have  not.  The  compara- 
tively slight  easing  of  credit  that  has  taken  place  has  seen  a  market 
flooded  with  new  loans  and  each  decline  in  the  interest  rate  will 
apparently  turn  further  potential  into  actual  demands  for  loanable 
funds.  This  demand  is  not  only  for  our  own  industries  but  both 
the  governments  and  industries  of  Europe  wherever  their  credit  is 
sufficiently  good  are  all  calling  for  the  loan  of  capital. 
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Taxation  helped  our  interest  rates  up  and  unless  changed  in  form 
will  resist  their  decline.  The  excess  profits  tax  is  now  recognized  in 
its  true  light  as  an  economic  monstrosity  and  will  probably  be  re- 
pealed. We  have  not,  however,  as  a  nation,  yet  advanced  sufficiently 
in  our  economic  education  to  perceive  the  handicap  that  the  burden- 
Bome  income  surtaxes  are  upon  the  accumulation  of  capital  to  be 
loaned  to  and  invested  in  industry,  and  the  probability  does  not 
Beem  strong  that  they  will  be  sufficiently  modified  to  make  any  great 
change.  Hence,  it  is  probable  we  can  count  on  our  tax  system  to 
work  in  favor  of  high  rather  than  low  interest  rates. 

Will  loanable  capital  be  accumulated  by  the  saving  of  the  mass 
of  the  people  to  as  great  or  greater  or  less  extent  than  before  the 
war:  we  have  been  through  an  orgy  of  spending,  but  it  may  be  a 
temporary  intoxication  that  will  not  last  and  indeed  there  are  signs 
that  it  is  passing.  Whether  the  many  settle  down  to  thrift  or  not 
will  have  a  perceptible  influence  on  future  interest. 

A  new  factor  has  come  with  the  spread  of  radicalism  that  is  prob- 
ably not  very  important  as  yet,  but  may  become  much  more  so — 
distrust  of  the  future.  A  few  years  ago  private  property  seemed 
secure  and  the  thrifty  man  could  feel  he  was  saving  for  his  chil- 
dren and  his  children's  children.  If  he  comes  to  feel  that,  while  he 
can  be  sure  of  the  enjoyment  of  a  present  auto,  he  is  uncertain 
whether  a  savings  bank  account  will  benefit  him  or  his  family,  it 
may  tend  to  stimulate  auto  manufacturing  but  not  the  accumula- 
tion of  loanable  funds.  The  next  year  or  two  will  probably  de- 
termine whether  this  factor  will  be  worthy  of  consideration. 

The  greatest  corporation  of  this  country,  the  XJ.  S.  Steel  Cor- 
poration, put  more  into  "  surplus "  in  the  last  four  years  than  it 
paid  out  in  common  dividends.  In  other  words,  each  stockholder 
of  that  corporation  saved  something  involuntarily  even  though  he 
spent  his  whole  income.  In  tendency,  if  not  in  amounts,  this  rep- 
resents the  corporations  of  the  country;  they  do  not  pay  out  in 
dividends  all  that  they  earn  so  that  in  good  years  and  even  usually 
in  bad  they  save  to  add  to  the  invested  capital  of  the  country.  The 
stockholders  of  the  country,  whatever  their  individual  tendencies, 
collectively  save  and  add  year  by  year  to  the  total  invested  capital. 
This  collective  saving  we  can  expect  to  continue  and  to  help  furnish 
the  accumulation  of  capital  for  the  future. 

These  are  some  but  not  all  of  the  more  important  factors  making 
for  the  future;  they  are  conflicting  and  only  the  future  can  tell 
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just  how  strong  each  will  prove  and  also  what  other  factors  may 
enter  as  important.  •  One  interpretation  of  their  meaning  for  the 
future  is  that  deflation  and  all  that  accompanies  it  will,  so  long  as 
it  exists,  prevail  over  other  influences  so  that  we  shall  for  some  time 
have  a  declining  interest  rate  which  will,  however,  be  prevented 
from  reaching  as  low  a  level  as  it  otherwise  would  by  the  factors 
working  for  high  rates ;  that  the  low  level  reached  will  not  be  nearly 
as  low  as  that  of  twenty  years  ago,  that  the  period  of  decline  will  be 
but  a  few  years  at  most;  that  the  low  rates  reached  will  continue 
into  the  period  when  gold  inflation  will  again  begin,  although  logi- 
cally they  should  not.  Another,  and  one  accepted  by  many  of 
those  active  in  finance,  is  that  after  deflation  is  completed  and 
after  the  impairment  of  capital  caused  by  the  war  is  measurably 
made  good,  very  low  rates  will  prevail  perhaps  as  low  as  those  of 
two  decades  ago  and  will  continue  for  a  long  time.  Still  others  may 
well  be  found.  The  writer,  with  the  reservation  that  it  is  still  too 
early  for  any  great  degree  of  certainty,  accepts  the  interpretation 
first  stated. 


Abstract  of  Discussion  of  Preceding  Paper. 

ME.  DOUGLAS  H.  ROSE: 

Everyone  will  agree  with  Mr.  Strong  that  there  has  been  a  great 
deal  of  inflation  in  the  last  few  years  in  this  country  as  well  as 
abroad  and  his  analysis  of  the  different  causes  that  have  conspired 
to  make  the  tide  rise  so  high  is  interesting,  valuable  and  suggestive. 
Of  course,  inflation  was  naturally  to  be  expected  as  a  result  of  the 
war  and  very  considerable  inflation  was  unavoidable  with  a  war 
that  assumed  such  gigantic  proportions  as  the  one  that  the  world 
has  just  passed  through. 

Some  things  that  added  to  the  extravagant  spending  of  war 
times,  such  as  the  '"  cost  plus "  system,  might  have  been  consid- 
erably restricted  had  the  nation  been  better  prepared  in  the  first 
place.  That  system  also  added  greatly  to  what  may  be  called  the 
inflation  of  labor,  whereby  the  number  of  men  required  to  do  a  par- 
ticular job  of  work  was  much  increased.  Perhaps,  there  was  no 
other  plan  that  could  have  been  employed  in  many  cases  when  it 
was  vital  to  have  the  work  done  quickly.  Nevertheless,  it  was  ob- 
viously demoralizing  in  many  ways. 

Mr.  Strong's  statement  that  the  expectation  of  further  inflation 
has  had  much  to  do  with  the  high  and  ever  higher  interest  rates  of 
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recent  years^  reminds  me  of  a  reiliark  made  by  a  business  man  per- 
haps two  years  ago — ""  that  it  did  not  take  any  brains  to  make 
money  in  business  any  more;  that  anyone  could  buy  almost  any- 
thing and  count  on  selling  it  at  a  higher  price  in  a  short  while." 
That  expectation  has  halted  recently  and  there  is  a  very  decided 
hesitation  about  buying.  Apparently,  deflation  has  begun.  There 
is  every  prospect,  too,  that  the  present  system  of  war  taxes,  which, 
as  Mr.  Strong  points  out,  has  helped  to  push  up  the  interest  rate 
will  at  least  be  revised  before  long,  though  how  wisely  remains  to 
be  seen.    Obviously,  the  problem  is  a  complex  and  difficult  one. 

It  seems  probable  that  prices  have  reached  their  summit  as  a 
whole  and  are  beginning  to  decline.  While  the  ultimate  consumer 
has  not  yet  been  benefited  to  any  great  extent,  some  things,  like 
cotton,  have  declined  so  greatly  in  price  that  it  is  a  question  whether 
there  will  not  be  some  reaction  again.  If  prices  decline,  a  decline 
in  the  interest  rate  will  naturally  follow,  and  the  important  ques- 
tion for  insurance  companies  and  other  financial  institutions  is 
whether  the  decline  is  going  to  continue,  and  if  so,  for  how  long 
and  to  what  ultimate  extent.  Short  term  investments  still  yield  a 
high  interest  rate.  Longer  term  investments  of  the  same  apparent 
security  less  and  very'  long  term  investments  still  less.  "VMiich 
should  be  preferred  just  now  for  the  investment  of  life  insurance 
funds?  The  expectation  that  interest  is  going  to  fall  seems  to  be 
general,  else  there  would  not  be  this  difference  in  yield  according 
to  duration.  Indeed,  it  can  hardly  be  questioned  that  it  will  fall, 
though,  as  Mr.  Strong  rightly  says,  there  is  a  vast  amount  of  work 
to  be  done  in  the  world  which  wdll  call  for  funds.  No  one  can  be 
sure  of  the  exact  situation  in  Eussia,  but  there  appears  to  be  no 
doubt  that  there  has  been  an  appalling  amount  of  waste  and  de- 
struction in  that  country  that  some  day  will  have  to  be  repaired. 
And  this  is  only  one  country,  though  an  immense  one. 

Then,  as  to  the  production  of  gold.  Wno  knows  what  new  fields 
may  be  found  in  the  future  in  Eussia  including  Siberia,  in  China, 
in  Africa,  in  other  regions?  But,  it  is  also  to  be  remembered  that 
under  unfavorable  conditions,  some  gold  mines  will  not  yield  a 
profit.    There  is  complaint  on  that  score  at  present. 

Furthermore,  there  is  the  extremely  important  question  of  radi- 
calism and  its  effects  that  Mr.  Strong  justly  calls  attention  to. 

Who  is  able  to  prophesy  as  to  the  future  of  the  interest  rate  when 
a  problem  so  complex  at  any  time  has  been  made  much  more  so  by 
a  war  of  unprecedented  dimensions  with  a  world  wide  unsettling 
of  social  conditions? 

Yet,  when  thinking  about  this  question  of  interest,  I  could  not 
help  recalling  what  was  said  by  Mr.  Charlton  T.  Lewis  in  the 
papers  he  presented  to  this  Society  on  the  "  Nominal  Eate  of  In- 
terest" and  "Notes  on  a  Factor  Hitlierto  Overlooked  of  the  Eate 
of  Interest,"  the  latter  submitted  just  before  his  death,  and  his 
remarks  on  the  "  Probable  Future  Course  of  the  Interest  Eate  "  in 
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the  discussions  of  the  Fourth  International  Congress  of  Actu- 
aries. His  views,  as  stated  in  that  discussion,  drew  from  some  of 
the  prominent  Europeans  present  the  criticism,  according  to  Mr. 
Welch  who  did  not  however  agree  with  them,  that  he  was  "ex- 
tremely radical  and  iconoclastic." 

Previously,  in  1899,  Mr.  St.  John  presented  a  paper  entitled  "  A 
Note  on  Interest  Rates,"  which  was  suggested  by  a  publication  of 
the  Equitable  Assurance  Society,  containing  a  number  of  letters 
from  prominent  financiers  on  the  probable  future  rates  of  interest 
upon  securities  of  the  higher  class,  and  those  financiers  also,  with- 
out exception,  I  think,  predicted  that  no  higher  rate  of  interest 
than  the  rate  then  prevalent  could  be  expected,  but  rather  the  re- 
verse. As  a  matter  of  fact,  interest  was  perhaps  even  then  begin- 
ning to  rise.  In  concluding  his  paper,  Mr.  St.  John  remarked: 
"  It  is  well  established  historically  that  the  rise  and  fall  of  interest 
rates  are  alternating  events  (during  variable  and  considerable  in- 
tervals), and  all  conclusions  ought  to  be  considered  as  merely  pro- 
visional that  are  not  based  upon  a  study  of  the  history  and  causes 
of  these  phenomena  during  at  least  the  modern  period  within  which 
the  great  industrial  and  commercial  interests  have  been  dominant." 

Mr.  Lewis,  with  a  great  deal  of  skill  and  with  that  power  of 
imagination  and  that  charm  of  style  that  was  characteristic  of 
him,  argued  along  the  same  line  and  found  the  cause  of  the  phe- 
nomena of  alternating  rates  in  changes  in  the  state  of  mind  of 
men.  "  The  normal  level,"  he  said,  "  like  the  true  mean  level  of 
the  ocean,  is  an  ideal  about  which  the  actual  level  perpetually  oscil- 
lates under  countless  disturbing  forces.  .  .  .  But,  there  are  certain 
forces  which  produce  across  the  normal  level  of  interest  not  so 
much  local  or  transitory  waves  as  secular  tides  over  vast  areas  and 
these  may  have  every  appearance  of  permanent  changes  in  that 
level.  .  .  .  Under  all  mediate  fluctuations  there  was  a  fairly  con- 
tinuous and  progressive  fall  of  average  rates  throughout  Christen- 
dom for  thirty  years  after  1815 ;  a  similarly  constant  rise  for  more 
than  twenty-five  years  after  1845,  and  then  a  still  more  regular  and 
universal  decline  for  nearly  as  long  after  1872."  Ascribing  these 
alternations  over  approximately  equal  periods  of  time  mainly  '"  to 
the  forces  which  shape  the  imaginations  and  expectations  of  men," 
he  would  go  further  if  he  could,  but  is  compelled  to  say :  "  If  it  be 
asked  what  causes  the  alternations  of  enterprise  and  stagnation  in 
the  world  of  industry  and  trade,  signalizing  one  period  by  inven- 
tions and  discoveries  which  change  the  aspect  of  human  society 
and  leaving  another  period  to  drowse  in  the  quiet  and  uneventful 
accumulation  of  timid  capital,  no  complete  answer  can  be  given. 
The  physical  and  moral  universe  alike  are  full  of  rhythmical  move- 
ments whose  causes  are  obscure." 

Then  he  indulged  in  a  little  prophecy  and  said,  "  It  seems  prob- 
able that  history  will  date  the  turn  of  the  great  tide  in  the  year 
1897." 
29 
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Mr.  Lewis  thought  there  was  "no  better  measure  of  the  true 
normal  yield  of  invested  capital  than  the  average  percentage  of 
interest  realized  by  life  insurance  companies  upon  their  invested 
assets/^  The  Spectator  Company  is  in  the  habit  of  publishing 
annually  in  its  Year  Book  the  rate  of  interest  earned  on  mean  in- 
vested funds  of  a  limited  number  of  life  companies.  Going  back 
forty  years  the  averages  for  five-year  periods  are  as  follows : 

1880-1884 5.50  per  cent. 

1885-1889 5.37  per  cent. 

1890-1894 5.15  per  cent, 

1895-1899 4.88  per  cent. 

1900-1904 4.66  per  cent. 

1905-1909 4.77  per  cent. 

1910-1914 4.80  per  cent. 

1915-1919 4.87  per  cent. 

These  figures  show  first  a  decrease,  and  then  an  increase  begin- 
ning with  the  five-year  period  1900-1904.  By  years  the  lowest 
point  seems  to  have  been  reached  in  1902. 

Of  course  the  rate  earned  on  mean  invested  assets  would  never 
immediately  refiect  a  change  in  general  interest  rates  but  would 
always  lag  behind  such  a  change.  If  as  a  matter  of  fact  the  turn- 
ing point  in  the  general  rate  was  reached  in  1897^  twenty- three) 
years  ago,  will  there  be  another  turning  point,  assuming  periodic 
tides  can  be  counted  on,  in  from  two  to  seven  years? 

The  War  has  come  as  a  great  disturbance,  a  fierce  storm,  to  use 
Mr.  Lewis'  figure,  raising  violent  waves  of  temporary  duration,  but 
will  the  long  rolling  tide  of  tendency  gradually  assert  itself  and 
after  a  brief  subsidence  followed  perhaps  by  a  brief  rise  or  a  sta- 
tionary period  of  several  years,  eventually  bring  about  a  long  fall 
again,  irrespective  of  special  influences  and  disturbances  causing 
temporary  fluctuations  ? 

The  future  rate  of  interest  is  quite  an  important  matter  to  life 
companies,  even  though  the  amortization  method  of  valuing  securi- 
ties has  removed  many  of  the  dangers  arising  from  sudden  tem- 
porary fluctuations  and  it  might  be  quite  worth  while  as  Mr.  Lewis 
suggested  to  establish  by  a  carefully  conducted  investigation  of  the 
data  possesed  by  the  companies  whether  the  theory  of  recurring 
regular  periods  of  rise  and  fall  in  interest  rates  is  sound  or  merely 
fanciful,  and  if  sound,  the  usual  length  of  the  period.  "Wliile  the 
American  companies  for  the  most  part  are  not  old  enough  for  their 
experience  to  cover  more  than  two  or  three  periods,  still,  results 
might  be  obtained  that  would  be  useful. 

MR.    R.    -W.    HUNTINGTON: 

The  warning  received  that  I  was  expected  to  review  Mr.  Strong's 
paper  was  comparatively  brief  and  I  have  been  unable  to  give  the 
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paper  the  study  it  deserves.  It  is  very  timely  and  very  enlighten- 
ing, and  to  almost  all  of  it  the  only  review  I  can  make  is  to  say 
amen. 

The  paper  starts  with  the  statement  that  we  have  apparently  just 
passed  the  crest  of  the  rising  interest  rates  and  that  the  business 
life  of  the  majority  of  the  members  of  the  Society  has  been  em- 
braced in  the  period  of  ascent.  The  reasons  for  this  ascent  are 
largely  in  inflation  but  other  factors,  such  as  destruction  and  taxa- 
tion are  important.  Mr.  Strong  says,  ""'  How  great  this  increase 
has  been  can  be  judged  by  the  fact  that  in  1901  gilt  edged  long 
term  bonds  sold  on  an  interest  basis  scarcely  above  three  per  cent., 
while  in  1920  the  world's  premier  security.  Liberty  Bonds,  for  the 
shorter  term  bonds  could  be  had  on  a  better  than  six  per  cent, 
return." 

It  is  a  difficult  thing  to  say  what  measures  the  per  cent,  of  in- 
crease and  perhaps  the  best  bonds  in  1901  and  the  United  States 
government  bonds  in  1920  are  as  fair  a  test  as  any  and  the  measure 
of  pure  interest  without  the  mixture  of  risk  is  fairly  well  measured 
by  this  comparison.  Yet  in  1900  first  class  central  property  in 
most  cities  would  command  a  loan  of  fifty  per  cent,  of  the  value  of 
the  property  at  from  four  and  a  half  to  five  per  cent,  and  such 
security  now  would  command  a  rate  of  from  six  to  seven  per  cent, 
and  it  is  quite  possible  that  the  war  has  made  a  greater  difference 
in  the  interest  return  on  government  bonds  than  it  has  on  other 
forms  of  security.    This,  however,  is  a  very  minor  point. 

Not  being  one  of  those  referred  to  by  Mr.  Strong,  whose  business 
life  has  been  entirely  covered  by  the  period  of  rising  rates  of  in- 
terest, when  the  president  asked  me  to  review  this  paper,  I  had  a 
recollection  of  hearing  the  late  Mr.  Charlton  T.  Lewis  read  a  paper 
before  the  Society  on  the  subject  of  interest  rates  and  looked  it  up 
and  find  that  it  was  in  the  fall  meeting  of  1899.  It  is  interesting 
to  note  that  Mr.  Lewis  at  that  time^,  when  the  majority  of  the  world 
believed  that  low  rates  had  come  to  stay  and  that  we  could  look 
forward  indefinitely  to  a  constantly  lowering  rate  of  interest,  held 
exactly  the  opposite  and,  as  results  have  proved,  the  correct  opin- 
ion, and  because  it  may  be  interesting  to  the  Society,  and  not  be- 
cause it  is  strictly  a  review  of  Mr.  Strong's  paper,  I  am  tempted 
to  quote  a  little  from  Mr.  Lewis'  article.  The  essential  agreement 
between  the  two  papers  is  quite  remarkable  and  yet  Mr.  Lewis  did 
not  have  in  his  mind  any  clear  idea  of  inflation  as  a  cause  of  in- 
creasing the  interest  rates.  Mr.  Lewis  divides  the  forces  which 
disturb  the  equilibrium  between  the  supply  of  capital  and  demand 
into  two  orders,  which  he  calls  the  wave  forces  and  the  tidal  forces, 
and  among  the  wave  forces  he  enumerates  government  enactments 
disturbing  the  amount  of  money  supplied,  or  making  rates  of  ex- 
change between  different  forms  of  real  and  fictitious  money,  and 
in  general  disturbing  the  natural  course  of  the  markets,  change  in 
confidence  affecting  the  ratio  of  supply  to  demand  of  capital  and 
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thus  current  rates  of  interest,  wars  and  rumors  of  wars,  excep- 
tional and  irregular  expenditures  by  governments  and  activity  of 
speculation  in  particular  markets  or  branches  of  trades. 

He  then  goes  on  to  say  that  the  second  order  is  for  our  purpose 
far  more  important,  and  after  alluding  to  the  fragmentary  notices 
of  rates  of  interest  left  us  from  the  earliest  century  of  the  Eoman 
Empire  and  the  commercial  history  of  Europe,  he  says  (and  I 
quote  this  extensively  because  of  its  remarkable  bearing  on  Mr. 
Strong's  theory  of  inflation  as  a  cause  of  high  interest  rates)  : 

"■  The  nineteenth  century  has  witnessed  a  succession  of  tidal 
movements  in  interest,  approaching  periodicity,  and  covering 
the  commercial  world ;  only  thinly  disguised  by  the  perpetual 
and  irregular  wave  movements  within  narrower  limits.  Under 
all  mediate  fluctuations,  there  was  a  fairly  continuous  and 
progressive  fall  of  average  rates  throughout  Christendom  for 
thirty  years  after  1815 ;  a  similarly  constant  rise  for  more 
than  twenty-five  years  after  1845 ;  and  then  a  still  more  regu- 
lar and  universal  decline  for  nearly  as  long  after  1872.  These 
movements  did  not  begin  or  culminate  everywhere  at  the  same 
time.  The  rise  about  the  middle  of  the  century  began  in  Ger- 
many and  America  earlier  than  in  England,  and  the  subse- 
quent fall  was  more  regular  and  uninterrupted  in  France  and 
Germany  than  in  England  or  here.  Each  movement  was 
much  disturbed  by  local  and  temporary  influences,  especially 
by  wars,  legislation  and  commercial  crises.  Yet  each  can  be 
traced  with  distinctness,  on  large  averages,  as  an  event  in  uni- 
versal history. 

"  This  series  of  facts  negatives  mauy  current  theories.  It 
utterly  destroys  the  fancy  that  abundance  of  money  in  itself 
makes  interest  low.  The  most  marked  and  general  rise  of 
rates  ever  known  was  in  progress  for  the  twenty  years  after 
the  discoveries  in  California  and  Australia,  which  suddenly 
multiplied  by  twelve  the  world's  yearly  supply  of  new  gold. 
In  London,  from  April,  1852,  to  January,  1853,  the  bank 
rate  was  two  per  cent.,  and  a  common  topic  of  conversation, 
in  view  of  these  discoveries  was  '  the  utter  hopelessness  of 
there  ever  being  again  a  high  rate  of  interest  in  this  country.' 
Yet  the  minimum  bank  rate  rose  steadily  to  five  per  cent,  in 
1853,  and  higher  in  succeeding  years,  and  did  not  stand  at 
the  low  average  maintained  from  1850  to  1854  during  any  sub- 
sequent lustrum  until  after  1893.  The  same  set  of  facts  re- 
futes with  equal  conclusiveness  the  theorem  taught  by  many 
economists,  that  increased  wealth  and  economic  progress  of 
themselves  lower  interest  rates." 

Mr.  Lewis  attributed  these  tidal  rises  and  falls  largely  to  tidal 
awakenings  in  the  spirit  of  enterprise  and  expectation  of  return 


DISCUSSION.  44.3 

from  invested  capital.  Do  not  these  periods  come  in  a  time  of 
rising  prices,  or  in  other  words  in  a  time  of  inflation,  and  if  Mr. 
Lewis  had  written  his  paper  today  instead  of  twenty-one  years  ago 
and  had  had  before  him  the  figures  of  tlie  gold  production  for  the 
last  twenty  years,  would  he  not  have  found  that  his  tidal  move- 
ments, instead  of  being,  as  he  apparently  thought,  caused  by  some 
psychological  change  going  over  the  inhabitants  of  a  country,  by 
which  after  a  period  of  rest  they  started  in  for  a  period  of  develop- 
ment, were  caused  not  only  by  development  but  also  by  a  period  of 
inflation  and  by  the  destruction  due  to  wars. 

I  can  add  nothing  to  Mr,  Strong's  analysis  of  the  effect  of  infla- 
tion, destruction  and  taxation  upon  the  interest  rate.  It  is  always 
an  interesting  thing  to  speculate  as  to  the  future  course  of  interest 
and  his  analysis  shows  that  the  effect  of  deflation  in  decreasing  the 
rate  of  interest  is  as  real  as  that  of  inflation  in  increasing  it. 

It  is  interesting  to  review  superficially  and  partially  the  events 
since  1815,  which  occurred  in  the  periods  defined  by  Mr.  Lewis,  as 
they  may  throw  light  on  the  rise  and  fall  of  interest  rates  and 
assist  us  in  our  prognostications.  Briefly  in  1815  began  the  re- 
covery from  the  period  of  the  Napoleonic  wars.  The  whole  world 
was  exhausted.  Peace  was  nearly  universal  during  the  period  up 
to  1845.  No  gTeat  development  work  nor  great  changes  in  the 
social  or  economic  structure  took  place.  So  after  a  gradual  reces- 
sion in  rates  for  thirty  years  trouble  began  brewing  in  Germany. 
In  1849  came  the  gold  discoveries,  in  1852  the  Crimean  war.  In 
the  late  forties  and  early  fifties  our  Irish  immigration  was  at  its 
height.  Eailroad  building  began  in  earnest  in  the  United  States 
in  the  forties.  The  use  of  coal  for  steam  and  the  use  of  machinery 
and  the  factory  began.  But  the  culmination  of  the  rise  in  rates 
came  of  course  during  and  after  the  destruction  due  to  the  Civil 
War.  The  Franco-Prussian  war  occurring  in  1870  added  to  the 
destruction.  The  recession  began  in  or  about  1873  and  continued 
until  about  1900.  The  Spanish  War  occurred  in  1898.  The  Boer 
War  began  in  1901  and  later  came  the  Eusso- Japanese  War  and 
the  San  Francisco  earthquake.  This  destruction  undoubtedly  has- 
tened the  rise  in  interest  rates.  So  that  it  seems  to  me  that  the 
period  of  rising  rates  in  almost  every  case  has  been  ushered  in  by 
war,  though  in  each  period  there  have  been  other  contributing 
causes,  notably  gold  production  in  the  period  from  1845  on  and 
from  1900  on. 

In  the  matter  of  thrift  one  may  speculate  as  one  chooses.  Has 
the  present  generation  permanently  lost  morale  in  the  matter  of 
saving,  or  are  we,  after  our  orgy  of  spending,  going  to  settle  down 
and  save  ?    I  believe  we  are  going  to  settle  down  and  save. 

During  the  inflation  the  business  of  life  insurance  companies 
has  been  far  greater  than  ever  before,  and  our  part  in  helping  to 
quell  the  spirit  of  radicalism  is  to  preach  thrift  and  saving.  It 
seems  to  me  that  we  are  preaching  it  effectively  and  will  continue 
to  do  so. 
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I  cannot  quite  sympathize  with  Mr.  Strong's  statement  that 
many  of  the  corporations  of  the  country  make  their  stock  holders 
save  something  involuntarily  by  putting  it  into  the  surplus.  If 
they  put  it  into  any  real  cash  surplus,  that  may  be  so,  but  the  sur- 
plus of  many  corporations  is,  I  regret  to  say,  more  or  less  a  matter 
of  Ijookkeeping,  and  I  presume  that  most  of  the  railroads  which 
have  gone  into  the  hands  of  a  receiver  had  large  book  surpluses  at 
the  time  they  went  in  and  were  apparently  earning  more  than 
enough  to  pay  the  interest  on  their  bonded  indebtedness. 

Where  the  next  great  business  development  will  come  I  know 
not.  Mr.  Strong  has  made  a  point  that  not  only  must  we  repair 
our  own  destruction  during  the  war  but  Europe  will  be  a  hea\'y 
borrower  until  her  destruction  is  repaired,  and  if  things  grow  more 
orderly  and  better  settled,  there  is  no  doubt  but  that  the  Unitied 
States  will  be  a  heavy  lender  and  this  will  tend  to  minimize  the 
decline  in  the  rates  of  interest.  Whether  there  will  be  order  pro- 
duced in  Mexico  and  the  Central  American  States  and  a  great 
development  ensue  there  and  in  South  America,  whether  the 
markets  of  the  Far  East  will  produce  a  great  demand,  whether 
Eussia  will  recover  and  invite  development  are  matters  that  time 
only  can  solve,  but  I  agree  with  Mr.  Strong  in  believing  that  the 
rate  of  interest  at  present  will  be  downward  but  that  we  need  not 
expect  a  very  great  or  a  very  long  decline.  These  declines  and  ad- 
vances of  course  affect  life  insurance  companies  less  suddenly  and 
completely  than  they  affect  banks  and  other  corporations  whose 
capital  is  liquid.  I  had  an  ex-employee  of  a  bank  find  fault  with 
the  dividend  on  his  policy  the  other  day  because  he  said  our  in- 
terest returns  for  the  last  quarter  must  have  been  very  high. 

It  may  be  interesting  to  append  a  table  showing  the  gradual  in- 
crease in  the  rate  since  1901,  which  was  the  low  point.  This  is  the 
rate  of  interest  received  on  the  funds  of  all  companies  reporting  to 
the  state  of  Connecticut.  The  rate,  you  will  notice,  goes  up  with 
great  regularity,  the  only  exception  to  an  advance  in  rates  being 
1897  until  we  get  to  the  year  1918.  Why  the  decrease  should  have 
occurred  in  1918  and  1919  I  am  at  a  loss  to  know.  In  our  own 
case  the  rate  was  high  in  1918  caused  by  the  fact  that  our  pay- 
ments for  death  losses  were  largely  in  the  last  three  months  of  the 
year  owing  to  the  influenza  epidemic  and  that  the  mean  of  the 
funds  on  December  31,  1917  and  1918  did  not  represent  as  nearly 
as  usual  the  actual  amount  earning  interest.  In  1919,  however, 
our  rate  was  low  owing  to  the  fact  that  the  bulk  of  the  death  losses 
were  paid  in  the  early  part  of  the  year.  I  believe  that  as  insurance 
companies  we  shall  see  our  general  interest  rate  increase  for  at 
least  two  years  more  and  possibly  longer  than  that  as  old  invest- 
ments bearing  a  low  rate  of  interest  continue  to  mature  and  the 
new  funds,  both  from  the  increase  of  assets  and  from  the  payment 
of  old  investments,  are  invested  at  a  higher  rate  of  interest  than 
the  average  of  the  present  investments  bear. 
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Net   Eate   op   Interest  aftek   Deducting   Expenses    Exclusively    on 
Account  op  Eeal  Estate  and  't%  for  Other  Investment  Ex- 
penses OF  Life  Insurance  Companies  Eeporting  to 
the  State  of  Connecticut. 

Net  Rate. 
Year.  Per  Cent. 

1895  4.46 

1896  4.19 

1897  4.74 

1898  4.32 

1899  4.27 

1900  4.07 

1901  3.97 

1902  4.02 

1903  4.09 

1904  4.12 

1905  4.21 

1906  4.26 

1907  4.23 

1908  4.36 

1909  4.42 

1910  4.45 

1911  4.49 

1912  4.49 

1913  4.54 

1914  4.56 

1915  4.61 

1916  4.67 

1917  4.68 

1918  4.64 

1919  4.56 

(OEAL  DISCUSSION.) 
ME.  T.  B.  MACAULAT: 

I  wish  to  pay  my  tribute  to  the  value  of  Mr.  Strong^s  paper.  It 
is  of  special  importance  at  the  present  time  because  it  traces  the 
connection  between  the  rate  of  interest  and  inflation  of  currency. 
The  relationship  between  these  two  elements  in  the  financial  situa- 
tion is  worthy  of  still  further  study. 

If  we  ask  ourselves  what  it  is  that  determines  the  rate  of  interest 
at  any  particular  time,  I  think  we  must  answer  that  it  is  the  rela- 
tion between  the  supply  of  uninvested  capital  available  for  that 
form  of  investment,  and  the  demand  for  that  capital.  I  say  unin- 
vested, because  capital  that  is  already  invested  has  no  influence  on 
the  rate  of  interest  for  new  securities.    Eeal  estate  and  other  fixed 
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assets  are  not  available  for  reinvestment.  Anything  that  increases 
the  demand  for  capital  tends  to  increase  the  rate  of  interest,  and 
anything  that  increases  the  supply  or  lowers  the  demand  acts  of 
course  in  the  other  direction. 

Mr,  Strong  has  emphasized  the  effects  of  inflation.  Inflation  of 
currency  carries  with  it  a  reduction  in  the  value  of  the  dollar  or 
the  pound  sterling.  At  first  glance  one  would  suppose  that  there 
was  no  connection  between  such  reduction  in  value  and  the  rate  of 
interest.  If  a  man  has  $1,000  deposited  in  bank,  and  those  dollars 
are  reduced  by  inflation  to  one-half  of  their  old  value,  his  capital 
has  been  cut  in  two,  and  it  is  difficult  to  see  any  reason  why  he 
should  get  as  much  value  in  interest  on  his  present  half  as  on  the 
former  whole.  One  would  naturally  suppose  that  he  would  get  just 
the  same  rate  of  interest  payable  in  dollars  of  the  decreased  value. 
One  might  even  argue  that  inflation,  by  adding  a  large  amount  to 
the  money  of  the  country,  would  have  the  effect  of  lowering  the  rate 
of  interest  by  increasing  the  supply  of  uninvested  capital.  But 
in  reality  it  works  differently.  As  was  pointed  out  by  Mr.  Eose  a 
moment  ago,  if  a  currency  be  steadily  increased  in  amount,  then 
prices  also  continually  increase,  and  people  have  every  temptation 
to  invest  in  enterprises  of  one  kind  and  another.  Trade  is  stimu- 
lated, industries  and  manufacturing  of  all  kinds  are  stimulated, 
and  the  demand  for  capital  is  greatly  increased.  Indirectly,  there- 
fore, inflation  ultimately  causes  an  increase  in  the  rate  of  interest. 

We  can  see  how  this  works  by  noting  what  ha])pened  in  the 
Middle  Ages.  For  many  centuries  there  were  very  few  discoveries 
of  gold  or  silver,  and,  if  I  remember  rightly,  it  is  estimated  that 
the  amount  of  gold  in  circulation  in  the  world  was  even  decreas- 
ing prior  to  the  discovery  of  America.  As  a  result  prices  were 
steadily  decreasing,  enterprise  was  discouraged,  and  stagnation 
settled  over  Europe.  But  with  the  discovery  of  America,  and  the 
incoming  of  va«t  supplies  of  gold  and  silver,  or  in  other  words,  the 
great  inflation  of  currency,  prices  began  to  rise,  and  a  marvellous 
change  came  over  the  world.  Since  then  we  have  had  ups  and 
downs  in  interest,  extending  over  long  terms  of  years,  the  deciding 
factor  being  the  demand  for  capital.  That  demand  from  year  to 
year  has  been  influenced  by  the  swing  of  the  pendulum  between 
periods  of  over-confidence  and  prosperity  in  one  direction,  and  of 
depression  and  business  stagnation  in  the  other.  Disregarding 
these  temporary  phases,  however,  there  can  be  little  doubt  that  in 
its  general  course  the  interest  rate  has  been  much  influenced, 
though  indirectly,  hj  the  increase  or  falling  off  in  the  supply  of 
gold  as  discoveries  have  been  made. 

Since  the  beginning  of  this  century  the  supply  of  gold  has  been 
increasing,  and  we  have  consequently  had  a  period  of  increasing 
prices,  with  great  stimulation  of  industr}%  and  resulting  increase 
in  the  rate  of  interest.  Then  came  the  war  with  its  tremendous 
demand  for  capital,  and  with  its  tremendous  pressure  on  all  the 
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factories  of  the  world  to  turn  out  materials.  Wo  had,  as  a  result, 
a  phenomenal  demand  for  capital,  a  phenomenal  rise  in  interest, 
and  a  still  more  phenomenal  rise  in  prices,  these  being  accompanied, 
also,  by  a  great  increase  in  the  currencies  of  the  world.  Whether 
those  increases  in  currency  were  large  enough  to  be  called  inflation 
in  the  case  of  the  United  States  and  Canada  is  a  difficult  question 
to  answer.  The  problem  is  not  clear  and  simple  as  in  peace  times. 
We  certainly  had  a  great  increase  in  both  prices  and  currency,  but 
we  have  yet  to  decide  which  was  cause  and  which  was  result.  Did 
the  increase  in  prices  cause  the  increase  in  currency,  or  did  the 
increase  in  currency  cause  the  increase  in  prices? 

If  we  carry  our  thoughts  back  to  the  early  days  of  the  war,  we 
will  remember  that  almost  the  first  things  to  jump  in  price  were 
wheat  and  flour.  What  caused  the  immediate  increase  in  the  price 
of  these  articles?  Not  inflation  surely.  It  was  caused  by  the 
shutting  off  of  sources  of  supply  in  Europe  and  elsewhere ;  the 
countries  at  war  were  not  producing  as  before.  Great  Britain,  for 
instance,  which  had  been  in  the  habit  of  getting  only  forty  per 
cent,  of  her  wheat  imports  from  the  United  States  and  Canada, 
had  to  look  to  them  for  nearly  all  that  she  was  able  to  import. 
Naturally  the  price  of  wheat  jumped.  When  wheat  jumped,  so 
did  other  grains  and  agricultural  produce  that  could  ])e  used  as 
substitutes  as  food  for  man  or  beast.  Meat  and  dair}'  products 
naturally  followed.  The  high  cost  of  living  was  on  us,  and  at  once 
we  had  demands  for  increased  wages.  Those  increases  in  wages 
caused  further  increases  in  prices,  and  increases  in  prices  caused 
new  demands  for  wages,  and  it  looked  as  though  there  would  be 
no  end  to  it.  Were  these  increases  in  prices  caused  by  inflation  of 
the  currency? 

If  we  were  to  deflate,  to  reduce  the  amount  of  currency  in  the 
country,  would  that  action  of  itself  reduce  the  price  of  wheat?  The 
price  of  wheat  depends  upon  supply  and  demand,  and  it  is  very 
doubtful  if  wheat  will  come  down  to  the  pre-war  price  level  until 
Eussia  again  Ijecomes  a  great  exporter.  Conditions  in  this  coun- 
try are  dependent  on  Eussia  to  an  extent  that  we  hardly  realize. 
Eussia  formerly  furnished  a  large  part  of  the  food  require- 
ments of  the  world,  and  that  part  of  the  earth  still  known  as 
Eussia  is  even  now  of  no  value  as  a  source  of  supply  to  the  rest  of 
m.ankind.  TMien  discussing  inflation  we  must  remember  that  an 
increase  in  circulation  is  necessary  and  normal  when  prices  go  up, 
for  the  reason,  firstly,  that  it  takes  more  money  to  pay  for  every 
purchase,  and  secondly,  that  increased  business  activity  means  an 
increase  in  the  number  of  these  purchases.  With  more  money 
passing  from  hand  to  hand  there  must  of  necessity  be  increased  cir- 
culation. Circulation  is  the  medium  of  exchange.  When  does  it 
become  excessive?  This  is  an  extremely  difficult  question.  The 
best  answer  I  can  hesitatingly  suggest  is  that  it  becomes  excessive 
when  the  amount  actually  in  the  banks  becomes  unduly  large  in 
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proportion  to  the  amount  in  actual  circulation  in  the  hands  of  the 
public,  comparison  being  made  with  conditions  in  admittedly  nor- 
mal times.  There  are,  however,  many  modifying  factors  to  be 
taken  into  account. 

It  is  sometimes  said  that  if  we  will  just  get  back  to  the  gold 
basis,  all  will  be  well.  But  there  are  several  things  to  be  said  on 
that  point.  In  the  first  place,  one  of  the  causes  of  the  large  circu- 
lation outstanding  in  the  United  States  is  the  huge  amount  of 
gold  in  that  country.  A  large  part  of  the  gold  of  the  world  is  now 
within  her  boundaries.  Before  other  countries  can  return  to  a 
gold  basis,  international  exchange  must  be  restored  to  a  normal 
level.  This  is  not  likely  to  happen  until  exchange  of  goods  be- 
tween nations  becomes  more  equal.  Outside  of  the  United  States 
the  restoration  of  the  gold  standard  with  freedom  of  export  of  the 
metal  will  probably  be  deferred  to  the  distant  future.  For  in- 
stance, take  Great  Britain.  We  sell  to  Grreat  Britain  more  than 
we  buy  from  her.  She  cannot  pay  her  debt  in  trade,  and  has  to  off- 
set her  purchases  by  selling  securities  at  a  discount.  She  has  not 
sufficient  gold  to  settle  the  enormous  adverse  balances,  and  gold  is 
therefore  at  an  artificial  premium  there  due  to  her  adverse  balance 
of  trade.  I  doubt  if  we  will  see  Great  Britain  back  on  a  gold  basis 
for  a  very  long  time.  But  that  does  not  mean  that  Britain  cannot 
get  back  to  a  deflated  basis.  Her  currency  may  be  entirely  de- 
flated without  her  ever  returning  to  a  gold  basis  with  free  export. 
Deflation  and  the  gold  basis  are  not  necessarily  connected  at  all. 

The  future  of  the  interest  rate  depends,  as  I  have  said,  on  the 
supply  of  and  demand  for  uninvested  capital,  and  that  condition 
will  vary  from  year  to  year.  On  the  one  side  we  have  the  annual 
savings,  and  on  the  other  side  the  annual  demand.  We  are  likely 
to  have  reductions  in  prices  in  most  lines  of  goods,  for  we  have 
much  over-production  and  it  is  a  question  of  supply  and  demand 
in  each  case.  This  may  come  without  any  deflation  of  currency. 
With  a  slowing  of  commercial  activity  there  should,  however,  come 
a  reduction  in  the  demand  for  capital,  and  as  soon  as  the  present 
abnormal  demand  passes,  it  is  reasonable  to  look  for  a  gradual  re- 
duction in  interest  rates. 

I  think  with  Mr.  Strong  that  we  have  passed  the  peak.  I  think 
also,  therefore,  that  we  will  be  well  guided  if  we  advise  our  com- 
panies to  specialize  at  present  in  the  purchase  of  long  term  bonds, 
so  as  to  carry  the  present  high  rates  of  interest  over  into  the  dis- 
tant future. 

MR.    ROBERT   HENDERSON: 

I  had  not  expected  to  make  any  remarks  on  Mr,  Strong's  paper, 
but  the  very  interesting  question  raised  by  Mr.  Macaulay  in  his  re- 
marks calls  for  consideration,  that  is,  whether  the  increase  in  prices 
caused  the  increase  in  the  quantity  of  money,  or  whether  the  in- 
crease in  the  quantity  of  money  in  circulation  caused  the  increase 
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in  prices.  He  pointed  to  the  increase  in  tlie  price  of  wheat  as 
starting  the  procession.  The  old  expression  was  that  price  was 
controlled  by  supply  and  demand.  1  think  that  the  rule  can  be 
better  expressed  by  saying  that  prices  are  fixed  by  supply  and  ef- 
fective demand.  A  man  may  demand  all  the  goods  he  wants  to, 
and  if  he  has  not  the  money  to  pay  for  them  he  does  not  affect  the 
price  of  those  goods  at  all.  What  raised  the  price  of  wheat  in  this 
country  and  in  Canada  was  a  demand  that  was  effective.  It  was 
paid  for  by  money.  If  it  had  not  been  paid  for  in  money,  they 
either  would  not  have  gotten  it  or  they  would  have  paid  for  it  in 
other  commodities,  and  those  would  have  been  forced  on  the  mar- 
kets of  this  countiy  and  Canada  and  would  have  reduced  the  price 
of  those  commodities.  It  is  true  that  the  demand  kept  the  price  of 
wheat  relatively  high,  but  if  it  had  not  been  a  demand  that  w^as 
backed  by  a  sufficient  amount  of  money  it  would  not  have  raised 
the  general  level  of  prices. 

MR.  D.  p.  fackler: 

I  do  not  know  that  I  can  add  anything  to  w^hat  has  been  said 
except  in  a  verj'  general  way.  The  bankers  whom  Mr.  Alexander, 
President  of  tlie  Equitable,  asked  to  give  their  views  on  the  future 
rate  of  interest  said  that  three  per  cent,  was  to  be  the  future  regu- 
lar rate  for  safe  investments,  but  I  shared  the  opinion  of  Mr. 
McClintock  and  Mr.  Lewis,  that  interest  would  probably  not  fall 
any  lower  and  would  probably  go  higher,  and  I  told  Mr,  Alex- 
ander so. 

About  the  year  1870,  when  the  National  Life  of  the  United 
States  was  started,  they  asked  the  opinions  of  three  consulting 
actuaries  whether  six  per  cent,  would  be  a  safe  basis  for  their  tables. 
Those  actuaries  all  combined  in  an  opinion  that  six  per  cent,  would 
be  a  safe  assumption  for  a  generation  from  that  time.  The  record 
shows  that  that  Company  was  able  to  obtain  six  per  cent,  for  a 
generation  and  even  longer.  When  a  company  sets  itself  to  obtain 
the  best  rate  it  can,  it  gets  a  higher  rate  than  the  average.  Take 
the  case  of  the  Union  Central  Life,  which  gets  from  one  and  a  half 
to  two  per  cent,  higher  than  most  others.  I  myself  have  had  some 
experience  with  mortgages  and  have  been  able  to  get  six  per  cent, 
in  practically  all  cases,  and  that  too  within  twent\^-five  miles  of 
the  City  Hall  of  New  York  and  have  never  lost  a  cent. 

The  fact  that  the  Union  Central  and  some  other  companies  get 
an  average  interest  return  one  or  two  per  cent,  higher  than  most 
of  the  other  companies  is  certainly  illuminating. 

At  the  International  Congress  of  Actuaries  held  in  New  York 
about  fifteen  years  ago,  I  called  attention  to  these  facts  when  the 
future  interest  rate  was  under  discussion. 
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(author's  eeview  of  discussion.) 

MB.  w.  M.  steong: 

Both  Mr.  Huntington  and  Mr,  Eose  have  referred  to  Mr.  Lewis' 
wave  and  tidal  theory  of  interest  fluctuations.  If  we  take  the 
period  from  1850  to  the  present  which  includes  almost  the  whole 
period  of  modern  commercial  life  we  find  the  high  tides  with  a 
relatively  high  gold  production  or  war  inflation  and  the  ebb  with 
an  insufficient  gold  production  to  keep  prices  from  declining. 
Thus  high  interest  rates  prevailed  for  the  first  two  decades  of  this 
period  with  a  quick  recovery  from  the  disastrous  panic  of  1857. 
This  was  the  period  of  the  California  gold  discovery  which  multi- 
plied by  several  times  the  world's  annual  gold  production,  and  was 
also  the  period  of  the  inflation  of  the  Civil  War.  The  period  ended 
with  the  panic  of  1873  and  then  there  was  but  a  very  slow  re»- 
covery  and  interest  rates  declined  to  about  1896.  Gold  production 
had  started  downward  and  from  1873  to  the  early  nineties  was 
probably  not  sufficient  to  meet  the  demand  of  the  arts  and  ex- 
panding commerce.  From  the  end  of  this  period  to  the  present  we 
have  had  either  gold  or  war  inflation  and  rising  interest  rates. 

Thus  while  Mr.  Lewis'  theory  would  doubtless  be  correct  for  a 
period,  if  such  could  exist,  where  there  was  no  inflation  or  defla- 
tion, the  tides  from  1850  to  the  present  have  been  more  than 
periodic  oscillations. 

Mr.  Huntington  does  not  agree  with  my  belief  that  the  corpora- 
tions as  a  whole  save,  and  cites  the  case  of  railroads  which  have 
gone  into  a  receiver's  hands.  I  think  he  will  find  that  even  of  thg 
railroads  which  have  gone  into  receiver's  hands  in  recent  years  a 
large  proportion  have  been  saving  and  putting  back  into  property 
from  earnings  and  of  those  which  have  kept  out  of  receiver's  hands 
practically  all  have  saved  each  year;  nor  are  these  mere  bookkeep- 
ing pavings,  they  are  a  real  increase  in  corporate  property.  A  road 
which  paid  out  in  dividends  all  its  earnings  would  be  brought  up 
short  where  it  sought  credit,  and  a  road  whose  earnings  were  only 
sufficient  to  meet  expenses  could  hardly  hope  to  get  credit.  Among 
industrial  concerns  one  that  is  not  paying  for  improvements  or 
enlargements  or  both  out  of  earnings  is  looked  at  askance.  I  be- 
lieve that  in  toto  the  real  saving  for  capital  account  is  large.  This 
saving  to  go  into  capital  would  not  ordinarily  be  cash ;  it  would  be 
heavier  rails,  better  bridges,  lower  grades,  more  cars,  for  railroads, 
and  improved  and  new  plants  for  manufacturing  industries.  As  I 
am  sure  Mr.  Huntington  recognizes  this,  it  would  seem  that  in  his 
expression  "  real  cash  surplus "  the  word  "  cash "  crept  in  inad- 
vertently and  I  have  spoken  of  the  point  he  made  on  this  as- 
sumption. 

The  discussion  of  the  subject  of  interest  should  not  be  closed 
without  a  mention  of  the  reason  why  the  life  companies  could  not 
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increase  their  interest  rates  to  a  greater  extent  than  they  have  by 
taking  advantage  of  the  opportunity  to  purchase  securities  giving 
a  high  return.  That  reason  is  Liberty  Bonds.  The  amount  of 
these  they  were  all  expected  to  subscribe  for  and  did  subscribe  for 
left  them  little  to  invest  in  other  ways.  For  instance  at  the  end  of 
1918  three  of  the  four  largest  companies  showed  the  unusual  item 
in  liabilities  of  "borrowed  money";  it  was  over  $20,000,000  each 
and  was  borrowed  because  their  subscriptions  to  Liberty  Bonds  were 
more  than  they  could  otherwise  pay  for. 
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Section  90  of  the  jSTew  York  Insurance  Law  provides : 

"No  life  insurance  corporation  doing  business  within  this 
state  shall  make  any  distinction  or  discrimination  between 
white  persons  and  colored  persons,  wholly  or  partially  of 
African  descent,  as  to  the  premiums  or  rates  charged  for 
policies  upon  the  lives  of  such  persons,  or  in  any  other  manner 
whatever;  nor  shall  any  such  corporation  demand  or  require 
a  greater  premium  from  such  colored  persons  than  is  at  that 
time  required  by  such  corporation  from  white  persons  of  the 
same  age,  sex,  general  condition  of  health  and  prospect  of 
longevity,  etc." 

Section  89  provides: 

"ISTo  life  insurance  corporation  doing  business  in  this  state 
shall  make  or  permit  any  discrimination  between  individuals  of 
the  same  class  or  of  equal  expectation  of  life,  etc." 

Other  states  have  statutes  of  similar  purport  and  it  would  seem 
as  though  legislatures  do  not  look  with  favor  upon  an  additional 
premium  charge  for  colored  lives.  It  is  probably  felt  that  their 
"general  condition  of  health  and  prospect  of  longevity"  compare 
favorably  with  white  lives,  but  where  the  expectation  of  life  or  the 
prospect  of  longevity  is  not  the  same  as  for  white  lives,  it  would 
seem  to  be  in  accordance  with  the  intent  of  the  law  that  premiums 
for  colored  lives  might  be  based  on  tables  which  actually  reflect  the 
prospect  of  longevity  for  such  lives. 

The  Medico-Actuarial  Investigation  covered  colored  lives,  sub- 
dividing them  into  colored  ministers,  teachers  and  other  professional 
men  in  one  class,  and  other  colored  men  in  another  class.  There 
were  93,362  exposures  with  994  deaths  in  both  classes  combined, 
enough  to  give  a  very  definite  idea  of  the  mortality  on  risks  insured 
under  Ordinary  policies.  The  ratio  of  actual  to  expected  deaths 
based  upon  the  M.-A.  Table  was  137  per  cent,  for  professional  men 
and  147  per  cent,  for  other  men.    The  experience  of  the  Prudential 
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on  its  Industrial  policies  as  published  on  page  136  of  the  Proceed- 
ings of  the  Fourth  International  Congress  of  Actuaries  shows  the 
colored  mortality  ranging  from  255  per  cent,  of  the  white  mortality 
at  ages  15  to  19  down  to  96  per  cent,  at  ages  75  to  79,  so  that  the 
high  mortality  on  colored  lives  is  manifest  in  both  Ordinary  and 
Industrial  business.  The  prosperity  of  the  country  during  the  last 
few  years  affected  the  colored  population  as  well  as  the  white.  The 
colored  people  have  therefore  been  able  to  apply  for  insurance  in 
increasing  proportion.  It  accordingly  seems  to  be  an  opportune 
time  to  review  the  mortality  on  these  lives,  and  the  following 
tables,  based  upon  a  large  exposure  in  the  Industrial  and  Inter- 
mediate business  and  upon  an  exposure  in  the  Ordinary  nearly  as 
large  as  that  used  in  the  Medico-Actuarial  tabulations  show  that  in 
all  classes  the  mortality  on  colored  lives  is  materially  higher  than 
on  white  lives. 

The  Metropolitan  has  three  classes  of  business,  known  respectively 
as  the  Ordinary,  Intermediate  and  Industrial.  In  the  Ordinary  the 
better  classes  of  risks  are  insured  for  amounts  of  $1,000  or  more 
with  premiums  payable  annuall)',  semi-annually  or  quarterly.  In 
the  Intermediate  the  working  classes  of  the  population  who  are  in 
a  position  to  pay  premiums  annually,  semi-annually  or  quarterly 
are  insured  for  $500  under  each  policy,  while  in  the  Industrial  the 
general  mass  of  the  population  is  insured  for  varying  amounts  of 
insurance  and  with  premiums  payable  weekly  and  usually  in  mul- 
tiples of  five  cents  a  week. 

On  December  31,  1919,  there  were  2,352,965  premium-pa3dng 
policies  in  force  on  colored  lives,  subdivided  as  follows : 

TABLE  I. 

Number  op  Coloked  Peemium-Paying  Policies  in  Force  Dec.  31,  1919, 

AXD  Percentages,  Eespectively,  op  the  Total  Premium-Paying 

Policies  in  Force. 

Number  of  Policies.  Percentage  of  Total. 

Ordinary    16,617  1.53% 

Intermediate    152,650  12.31 

Industrial     2,083,698  11.96 

Total 2,252,965  11.41% 

Until  a  few  years  ago  the  percentage  of  colored  business  issued 
each  year  was  fairly  constant,  but  in  the  last  five  years  this  per- 
centage shows  a  tendency  to  increase  in  both  the  Intermediate  and 
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Industrial  classes,  and  the  following  table  shows  the  colored  busi- 
ness as  a  percentage  of  the  total  issues  in  each  of  the  three  classes 
during  the  last  five  years : 

TABLE    II. 

Percentage  of  Colored  Business  Issued  in   Each   of  the  Last  Fm; 
Years  According  to  Class. 


Year  ot  Issue. 

Ordinary. 

Intermediate. 

Industrial. 

1915 

1.73% 

1.40 

1.65 

2.08 

1.62 

13..54% 

15.35 

16.32 

15.40 

15.73 

10.97% 

10.85 

12.33 

12.38 

12.26 

1916 

1917 

1918 

1919 

The  experience  in  each  of  the  three  classes  has  been  tabulated 
separately.  The  Ordinary  and  Intermediate  experiences  were  based 
on  policy  years,  while  the  Industrial  was  based  on  calendar  years, 
this  being  the  easiest  way  to  tabulate  the  experience  from  the  avail- 
able statistics.  The  Ordinary  includes  the  experience  of  all  policies 
issued  from  1894  through  1918  carried  to  the  anniversary  in  1919. 
The  Intermediate  covers  the  experience  from  1896,  when  the  class 
was  first  started,  through  the  issues  of  1918,  likewise  carried  to  the 
anniversary  in  1919,  whereas  the  Industrial  is  simply  the  experience 
for  all  years  of  issue  from  1879  to  1919,  inclusive,  during  the 
calendar  years  1911  to  1919,  inclusive.  In  all  three  classes  experi- 
ence on  policies  in  force  under  the  paid-up  provisions  of  contracts, 
where  premiums  had  been  discontinued  prior  to  the  period  of 
premium  payment  required  by  the  polic}',  was  not  used.  The  results 
are  first  treated  by  classes,  no  attempt  being  made  to  carry  the  vari- 
ous characteristics  of  all  classes  along  together,  after  which  the 
salient  characteristics  of  all  three  classes  are  discussed. 

Ordinary  Class. 

Naturally  more  care  is  exercised  in  the  acceptance  of  Ordinary 
colored  risks  than  in  the  acceptance  of  Intermediate  and  Indus- 
trial risks  and  the  results  would  be  expected  to  be  more  in  harmony 
with  those  shown  by  the  Medico-Actuarial  Investigation.  While 
the  experience  covers  policies  issued  from  1894  to  1918,  the  larger 
proportion  of  the  business  was  written  in  the  later  years.  Table 
III  shows  the  experience  for  each  of  the  first  five  policy  years  and 
then  in  five-year  periods.     The  i^robable  claims  have  been  prepared 
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TABLE    III. 

Oedinary  Class. 

Exposures,  ProhabJe  and  Actual  Claims  iy  Years  of  Duration  on  Ordinary 

Colored  Policies. 


Exposures. 


Year  of  Duration. 


Amount 
of  Insurance. 


Actual  Claims. 


Amount 
of  Insurance. 


1.  .  . 

2.  .  . 

3.  .. 

4.  .  . 

5.  .  . 

1-  5 

6-10 

11-15 

16-20 

21-23 

Total 


19,721 

13,748 

10,763 

9,049 

7,360 

60,641 

19,824 

4,910 

1,142 

26 

86,543 


$25,562,520 

17,786,595 

13,869,216 

11,506,009 

9,308,972 

78,033,312 

24,437,846 

5,601,978 

1,332,162 

27,000 

$109,432,298 


104 
114 
110 

98 

77 

503 

313 

79 

29 

1 

925 


$119,300 
141,545 
149,705 
133,300 
116,100 

659,950 

397,501 

90,500 

31,900 

1,000 

$1,180,851 


Year  of  Duration. 


American  Men  Select  Table. 


Probable  Claims. 


Number. 


Amount  of  Insurance. 


Per  Cent,  of  Actual 
to  Probable. 


Number.     Amount. 


1.  .. 

2... 

3.  .. 

4.  .. 
5... 

1-  5 

6-10 

11-15 

16-20 

21-23 

Total 


76.62 
73.95 
64.18 
58.50 
52.72 

325.97 

181.61 

65.70 

20.32 

.42 

594.02 


$100,020 
96,451 
83,473 
74,830 

67,488 

422,262 

226,810 

75,097 

24,114 

449 

$748,732 


136% 

154 

171 

168 

146 

154 
172 
120 
143 
238 


119% 

147 

179 

178 

172 

156 
175 
121 
132 
223 


156%      158% 


Year  of  Duration. 


American  Experience  Table. 


Probable  Claims. 


Number. 


Amount  of  Insurance. 


Per  Cent,  of  Actual 
to  Probable. 


Number. 


1.  .. 

2.  .. 
3... 
4.  .. 
5... 

1-  5 

6-10 

11-15 

16-20 

21-23 

Total 


193.07 

138.35 

111.71 

96.91 

81.27 

621.31 
243.63 

77.72 

22.43 

.44 

965.53 


$251,545 
179,883 
144,774 
123,427 
103,507 

803,136 

302,418 

88,716 

26,499 

500 

$1,221,269 


54% 
82 
98 
101 
95 


47% 

79 
103 
108 
112 


81 

82 

128 

131 

102 

102 

129 

120 

227 

200 

96% 


97% 
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TABLE  III   (Continued). 
Ordinary  Class. 


Exposures,  Prohahle  and  Actual  Claims  hy  Years  of  Duration  on  Ordinary 

Colored  Policies, 


Year  ol  Duration. 

Metropolitan  Ordinary  Table. 

Probable  Claims. 

Per  Cent,  of  Actual 
to  Probable. 

Number. 

Amount  of  Insurance. 

Number. 

Amount. 

1 

2 

3 

4 

5 

133.05 
97.61 
80.89 
72.05 
61.89 

445.49 

198.48 

70.71 

21.66 

.45 

736.79 

$174,251 

127,637 

105,425 

92,377 

79,280 

578,970 

247,772 

80,795 

25,612 

481 

$933,630 

78% 
117 
136 
136 
124 

113 

158 
112 
134 
222 

126% 

68% 
111 
142 
144 
146 

114 
160 
112 
125 
208 

126% 

1-5 

6-10 

11-15 

16-20 

21-23  

Total 

according  to  the  American  Men  Select  Table,  the  American  Expe- 
rience Table  and  a  table  prepared  three  or  four  years  ago  from  ten 
years'  experience  on  Ordinary  policies  in  the  Metropolitan  and  de- 
scribed as  the  "  Metropolitan  Ordinary  Table."'  This  table  is  based 
upon  amounts  of  insurance  and  is  an  ultimate  table,  the  experience 
of  the  first  five  years  having  been  excluded. 

The  relatively  light  mortality  after  the  tenth  year  may  be  due 
to  the  younger  ages  having  somewhat  passed  out  of  the  exposure; 
still  the  lower  rate  of  mortality  from  the  11th  to  the  15th  year, 
even  considering  the  small  exposure,  seems  to  be  peculiar,  especially 
when  the  continuous  improvement  in  underwriting  is  considered. 

Table  IV  shows  the  experience  on  Life,  Endowment  and  Term 
policies  for  all  policy  years  combined,  as  it  was  not  thought  neces- 
sary to  show  this  by  policy  years. 

While  the  difference  in  mortality  on  Life  and  Endowment  poli- 
cies is  small,  all  policy  years  combined  seem  to  show  slightly  better 
mortality  on  Life  than  on  Endowment  policies.  This  may  be  on 
account  of  the  more  rigid  selection  for  Life  policies  resulting  in 
the  issuance  of  Endowment  policies  on  border-line  risks,  as  the 
proportion  of  Colored  Endowment  policies  in  force  December  31, 
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1919,  was  47.04  as  compared  with  41.90  on  the  total  Ordinary  class. 
Furthermore,  the  mortality  was  heavier  during  the  early  years, 
being  159  per  cent,  of  the  American  Men  Select  Table  for  the  first 


TABLE    IV. 

Ordinary  Class. 

Exposures,  ProiahJe  and  Actual  Claims  Subdivided  According  to  Life, 
Endowment  and  Term  Policies. 


Exposures. 

Actual  Claims. 

Amount  of  Inaur- 
Number.                          g^^ce. 

Number. 

Amount  of  Insur- 
ance. 

Life 

47,019 

39,252 

272 

86,543 

$61,622,027 

46,863,331 

946,940 

$109,432,298 

457 

467 

1 

925 

$616,635 

561,716 

2,500 

$1,180,851 

Endowment. .  . 
Term 

Total 

1 

American  Men  Select  Table. 

Probable  Claims. 

Per  Cent,  of  Actual 
to  Probable. 

Number.               |   Amount  of  Insurance. 

Number. 

Amount. 

Life 

Endowment 

302.20 

290.44 
1.38 

594.02 

$401,606 

341,970 

5,156 

$748,732 

151% 
161 

72 

156% 

154% 
164 

48 

158% 

Term 

Total 

American  Experience  Table. 

Probable  Claims. 

i 

Per  Cent,  of  Actual  | 
to  Probable.         i 

Number                   Amount  of  Insurance. 

Number. 

Amount. 

Life 

503.90 

458.85 

2.78 

965.53 

$665,879 

545,761 

9,629 

$1,221,269 

91% 
102 
36 

96% 

93% 
103 
26 

97% 

Endowment 

Term 

Total 

Metropolitan  Ordinary  Table. 

Probable  Claims. 

Per  Cent,  of  Actual 
to  Probable. 

Number. 

Amount  of  Insurance. 

1 
Number.  |  Amount. 

Life 

Endowment 

374.24 

360.61 

1.94 

736.79 

$498,532 

428,147 

6,951 

$933,6.'^0 

122%      124% 
130           131 

Term 

52 
126% 

36 
126% 

Total 

1 
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5  years  and  187  per  cent,  for  the  6th  to  10th  year  as  compared  with 
151  per  cent,  and  159  per  cent.,  respectively,  on  Life  policies. 

Table  V  shows  the  exposures,  together  with  the  percentage  of 
probable  claims  for  males  and  females. 

TABLE    V. 

Ordinary  Class. 

Exposures  and  Percentages  of  Actual  to  Prohable  Claims  for  Males 

and  Females. 


Exposures. 

Percentage  of  Actual  to  Probable. 

Number. 

Amount  of  In- 
surance. 

American  Men 
Select  Table. 

American  Ex- 
perience Table. 

Metropolitan 
Ordinary  Table. 

Num- 
ber. 

Amount. 

Num- 
ber. 

Amount. 

Num- 
ber. 

.Amount. 

Male .  .  . 
Female  . 

Total... 

79,078 
7,465 

86,543 

$101,404,427 
8,027,871 

$109,432,298 

154% 
185 

156% 

157% 
172 

158% 

95% 
101 

96% 

97% 
96 

97% 

124% 
149 

126% 

126% 
138 

126% 

The  exposures  on  females  are  a  little  less  than  10  per  cent,  of  the 
total,  and  while  the  experience  is  hardly  large  enough  to  give  any 
reliable  information,  it  is  to  be  noted  that  the  mortality  is  higher 
than  among  males  and  that  the  mortality  by  amounts  is  better  than 
by  number.  The  first  result  is  probably  due  to  selection,  while  the 
latter  is  evidently  due  to  the  limitation  on  amounts  of  insurance, 
but  few  policies  on  females  being  written  in  excess  of  $1,000,  as  is 
evidenced  by  the  fact  that  based  on  the  exposures,  the  average  col- 
ored female  policy  is  only  $1,075  as  compared  with  $1,282  on  the 
colored  male. 

Table  III  shows  that  the  effect  of  selection  wears  off  rapidly  and 
that  ultimate  mortality  is  practically  reached  in  the  third  year, 
also  that  there  is  but  little  difference  between  the  mortality  by 
number  and  amount. 

The  further  study  of  the  Ordinary  colored  mortality  has  there- 
fore been  more  especially  confined  to  the  experience  by  number  and 
to  policy  years  commencing  with  the  third. 

Table  VI  shows  the  mortality  by  attained  age  groups  after  elim- 
inating the  first  and  second  years'  exposures. 

Regional  Mortality. — The  Medico-Actuarial  Investigation  showed 
that  the  mortality  in  certain  of  the  southern  states  was  materially 
high.    The  ratios  as  shown  on  page  18  of  Volume  V  ranged  from 
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TABLE    VI. 

Ordinary  Class. 

Experience  on  Colored  BisJcs  ty  Attained  Age  Groups  after  Eliminating 
the  Experience  of  the  First  Two  Years. 


Attained  Age. 

Exposures. 

Actual 
Claims. 

Per  Cent,  of  Actual  to  Probable. 

American  Men 
Select  Table. 

American  Ex- 
perience Tabic. 

Metropolitan 
Ordinary  Table. 

15-19 

20-24 

25-29 

30-34 

35-39  

40-44 

45-49  

50-54 

55-59 

60-64 

65-69 

70-74  

75-79  

Total 

44 
1,166 
4,443 

8,368 

10,202 

10,122 

8,151 

5,613 

3,130 

1,289 

429 

106 

11 

53,074 

10 
33 

70 

95 

124 

117 

108 

72 

57 

14 

7 

707 

220% 

178 

193 

190 

197 

165 

149 

118 

148 

71 

97 

159% 

108% 

90 

97 
101 
119 
120 
126 
109 
145 

71 

95 

111% 

194% 

165 

169 

158 

161 

140 

133 

108 

138 

68 

93 

140% 

112  per  cent,  in  Texas,  other  than  gulf  counties,  to  178  per  cent, 
in  Mississippi,  gulf  and  delta  counties. 

Based  on  some  of  the  data  prepared  for  the  Medico-Actuarial 
Investigation,  certain  companies  made  further  investigations  of 
their  own  experience  regarding  the  mortality  in  the  lower  and 
upper  tiers  of  southern  states  and  produced  the  following  results: 

Experience  on  White  and  Colored  Lives  in  Certain  Southern  States, 
Probable  Claims  based  on  M.-A.  Table. 


Lower  Tier. 

Upper  Tier. 

State. 

Ratio  of  Actual  to 
Expected  Mortality 
Based  on  Number. 

State. 

Ratio  of  Actual  to 
Expected  Mortality 
Based  on  Number. 

Alabama 

Arkansas 

Florida 

Georgia 

Louisiana 

Mississippi 

South  Carolina. 
Texas 

126% 

143 

125 

131 

135 

116 

126 

113 

128% 

Kentucky 

Maryland 

Missouri 

119% 
96 
104 
111 
114 
107 

108% 

North  Carolina. . . 

Tennessee 

Virginia 

Total 

Total 

While  these  last  ratios  differ  materially  in  some  cases  from  the 
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results  of  the  Medico-Actuarial  study,  it  is  evident  that  a  higher 
mortality  is  experienced  in  these  states  than  among  lives  generally 
insured  under  Ordinary  policies  and  with  a  high  mortality  on  ac- 
count of  climatic  or  other  conditions  in  states  where  there  is  a  large 
colored  population,  it  might  readily  happen  that  an  investigation 
of  colored  mortality  would  show  results  solely  on  account  of  local- 
ity, which  might  be  incorrectly  interpreted  to  be  on  account  of  race 
and  accordingly  we  have  classified  the  colored  lives  according  to 
residence  at  the  time  of  issue,  whether  in  the  lower  tier,  upper  tier 
or  other  states. 

The  naturally  high  mortality  for  insured  lives  generally  in  the 
southern  states  is  not  distinctly  attributable  to  any  age  group, 
whereas  Table  VI  and  the  other  publications  referred  to  show  that 
the  high  colored  mortality  is  m^ore  pronounced  at  the  younger  ages 
and  it  was  therefore  thought  that  a  better  criterion  of  the  regional 
mortality  on  colored  lives  would  be  obtained  provided  a  mortality 
table  were  prepared  from  the  experience  on  colored  lives. 

Ta])le  III  shows  that  the  ultimate  mortality  is  reached  after  the 
second  year  and  that  the  exposures  in  the  Ordinary  class  are  rela- 
tively small,  numbering  but  53,074  after  the  first  two  years  are 
eliminated.  We  have,  nevertheless,  prepared  a  mortality  table 
from  this  experience.  The  graduation  was  naturally  difiicult  on 
account  of  the  paucity  of  data,  but  the  table  corresponds  very 
satisfactorily  with  the  actual  experience  and  tables  of  qx  and  ex  are 
added  at  the  end  of  the  paper,  in  order  that  the  mortality  and  ex- 
pectation of  life  may  be  compared  with  that  on  white  lives.  Based 
upon  this  table  the  probable  claims  for  each  of  the  three  regions 
were  computed.  The  experience  for  the  first  and  second  year  in 
each  of  the  three  regions  was  included,  so  that  the  comparison  of 
the  mortality  made  with  the  new  ultimate  mortality  table  just  de- 
scribed shows  mortality  of  less  than  100  per  cent.  The  regional 
classification  had  been  completed  with  the  first  two  years  included 
and  the  data  for  their  elimination  were  not  readily  available. 
Table  VII  shows  the  results  in  the  three  regions. 

As  in  the  mixed  experience  shown  by  the  Medico-Actuarial  In- 
vestigation and  the  supplemental  investigation  of  other  companies, 
so  with  the  strictly  colored  lives:  the  lower  tier  of  states  shows 
higher  mortality  than  the  upper  tier,  while  the  upper  tier  in  turn 
shows  higher  than  the  other  states,  but  it  is  also  equally  clear  that 
the  mortality  on  colored  lives  is  heavy,  no  matter  where  the  insured 
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resides.  The  mortality  in  the  other  states  is  only  10  per  cent,  less 
than  the  total  according  to  the  standard  adopted,  whereas  Table 
III  shows  an  excess  mortality  on  colored  lives  of  56  per  cent,  ac- 
cording to  the  American  Men  Select  Table  and  26  per  cent,  accord- 
ing to  the  Metropolitan  Ordinary  Table. 

TABLE    VII. 

Ordinary  Class. 

Exposures,  Actual  Claims  and  Percentage  of  Actual  to  Probable  Claims 
according   to  Metropolitan  Ordinary  Colored  Table. 


Region. 

Exposures. 

Actual  Claims. 

Percentage  of 
Actual  to  Probable. 

Upper  Tier 

28,922 
20,546 
37,075 

86,543 

335 
241 
349 

925 

96% 

99 

83 

92% 

Lower  Tier 

All  other  States 

Total 

Intermediate  Class. 

The  Intermediate  colored  business  as  is  shown  by  Table  I  has 
over  150,000  policies  in  force.  Each  of  these  policies  is  for  $500, 
so  that  an  experience  by  policies  and  by  amounts  must  produce  the 
same  results.     While  the  standard  for  Ordinary  policies  is  nomi- 

TABLE    VIII. 

Intermediate  Class. 

Exposures,  Probable  and  Actual  Claims  by  Tears  of  Duration,  on  Inter- 
mediate Colored  Policies. 


Year  of 
Duration. 


1-  5 

6-10 

11-15 

16-20 

21-23 

Total. 


Exposures. 


Probable  Claims. 


219,915 

129,177 

95,899 

79,831 

63,246 

588,068 

184,146 

67,553 

15,875 

675 

856,317 


Intermediate 
1912  Table. 


1,989.16 

1,226.73 
953.18 
829.31 
626.62 

5,625.00 

2,292.88 

1,098.67 

343.14 

18.99 

9,378.68 


American 

Men  Select 

Table. 


754.64 
615.64 
492,36 
437.35 
349.28 

2,649.27 

1,365.87 

689.83 

230.51 

13.60 

4,949.08 


Actual 
Claims. 


1,814 
1,515 
1,122 
1,029 
815 

6,295 

2,420 

1,130 

335 

13 

10,193 


Per  Cent,  of  Actual  to  Prob. 


Int.  1912 
Table. 


91% 
123 
118 
124 
130 

112 
106 
103 

98 
68 

109% 


American 

Men  Select 
Table. 


240% 

246 

228 

235 

233 

238 
177 
164 
145 
96 

206% 
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nally  the  American  Table,  so  the  standard  for  Intermediate  policies 
is  the  Intermediate  Table  prepared  in  1912  from  the  experience  on 
Intermediate  policies,  but  in  order  that  a  fair  criterion  of  the  In- 
termediate Mortality  may  be  available,  the  probable  claims  based 
on  both  the  Intermediate  1912  Table  and  the  American  Men  Select 
Table  are  presented  in  Table  VIII  for  each  one  of  the  first  five 
policy  years  and  thereafter  by  quinquennial  periods. 

Table  IX  shows  the  totals  of  Table  VIII  subdivided  according  to 
Life  and  Endowment,  while  Table  X  shows  the  subdivision  by  sex. 

TABLE    IX. 

Inteemediatb  Class. 

Exposures,  Probable  and  Actual  Claims  subdivided  according  to  Life  and 
Endowment  Policies. 


Exposures. 

Probable  Claims. 

Actual 
Claims. 

Per  Cent,  of  Actual  to 
Probable. 

Interme- 
diate 1912 
Table. 

American 

Men  Select 

Table. 

Interme- 
diate 1912 
Table. 

American 

Men  Select 

Table. 

Life 

313,969 
542,348 

856,317 

3,699.33 

5,679.35 
9,378.68 

1,935.54 

3,013.54 
4,949.08 

4,139 
6,054 

10,193 

112% 
107 

109% 

214% 
201 

206% 

Endowment .  . 
Total 

TABLE    X. 

Inteemediatb  Class. 
Exposures,  Probable  and  Actual  Claims  for  Males  and  Females. 


Exposures. 

Probable  Claims. 

Actual 
Claims. 

Per  Cent,  of  Actual  to 
Probable. 

Interme- 
diate 1912 
Table. 

American 

Men  Select 

Table. 

Interme- 
diate 1912 
Table. 

American 

Men  Select 

Table. 

Males 

Females 

Total 

628,376 
227,941 

856,317 

7,083.68 

2,295.00 
9,378.68 

3,743.99 

1,205.09 
4,949.08 

7,845 
2,348 

10,193 

111% 

102 
109% 

210% 

195 

206% 

Tables  IX  and  X  indicate  that  the  mortality  on  Life  policies  is 
heavier  than  on  Endowment  policies  and  on  males  higher  than  on 
females,  which  is  just  the  opposite  of  the  Ordinary  Class. 

Table  XI  shows  the  experience  by  age  groups  after  eliminating 
the  first  year. 

One  interesting  aspect  of  Table  VIII  is  that  the  percentage  of 
actual  to  probable  claims  on  the  Intermediate  1912  Table,  which  is 
an  ultimate  table,  shows  that  the  effect  of  selection  wears  off  in  the 
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first  year,  whereas  from  the  corresponding  percentages  upon  the 
American  Men  Select  Table,  no  such  conclusion  can  be  drawn. 


TABLE    XI. 

Intermediate  Class. 

Experience  on  Intermediate  Colored  Bisks  by  Attained  Age  Groups  after 

Eliminating  the  Experience  of  the  First  Year. 


Attained  Age. 

Exposures. 

Actual  Claims. 

Per  Cent,  of  Actual  to  Probable. 

Intermediate 
1912  Table. 

American  Men 
Select  Table. 

10-14 

4,142 

20,390 

55,687 

94,791 

116,228 

113,955 

93,747 

64,962 

40,558 

20,869 

8,073 

2,464 

472 

59 

5 

636,402 

20 

204 

548 

953 

1,088 

1,250 

1,211 

1,106 

868 

631 

324 

140 

33 

2 

1 

8,379 

131% 

171 

146 

139 

115 

112 

106 

108 

102 

105 

99 

99 

87 

29 

13 

113% 

140% 

287 

255 

245 

219 

226 

210 

198 

168 

153 

134 

125 

103 

33 

14 

200% 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

50-54 

55-59  

60-64 

65-69 

70-74  

75-79 

80  and  over 

Total 

The  large  volume  of  business  in  this  group  would  make  a  classi- 
fication by  habitat  very  interesting,  but  it  was  not  deemed  necessary 
to  devote  the  time  required  for  its  preparation.  A  mortality  table 
has  been  prepared  based  on  the  experience  excluding  the  first  year, 
and  the  qx  and  ex  columns  are  given  at  the  end  hereof. 

Industeial  Class. 

The  Industrial  class  comprises  such  a  large  volume  of  business 
that  the  experience  of  the  nine  years  1911  to  1919  is  sufficient  to 
give  an  adequate  exposure.  The  policies  on  colored  lives,  which, 
according  to  Table  I,  were  11.96  per  cent,  of  the  total  Industrial 
premium-paying  business  in  force,  give  an  exposure  of  over  four- 
teen million.  For  the  purpose  of  computing  the  probable  claims 
the  Standard  Industrial  Mortality  Table  should  be  used,  instead  of 
either  the  American  or  the  American  Men  Table,  and  using  this 
standard.  Table  XII  shows  the  mortality  during  the  last  nine  years 
on  both  white  and  colored  lives,  while  Table  XII  (A)  shows  the 
colored  mortality  by  sex. 
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TABLE    XII. 

Industriai,  Class. 

Exposures  on  hidtistrial  Policies  from  1911  to  1919,  Probable  and  Actual 
Claims  and  Percentage  of  Actual  to  Probable. 


Exposures. 

Probable  Claims. 

Actual  Claims. 

Percentage  of  Ac- 
tual to  Probable. 

White  . . 
Colored . 

Total... 

102,895,537 
14,275,404 

117,170,941 

1,574,528 

214,788 

1,789,316 

1,272,671 
255,672 

1,528,343 

81% 
119 

85% 

TABLE    XII  (A) 

INDUSTEIAL  CLASS. 

Exposures  on  Industrial  Colored  Policies  according  to  Sex  from  1911   to 

1919,  Probable  and  Actual  Claims  and  Percentage  of  Actual 

to  Probable. 


Exposures. 

Probable  Claims. 

Actual  Claims. 

Percentage  of  Ac- 
tual to  Probable. 

Males  . . 
Females 

Total... 

6,397,022 

7,878,382 

14,275,404 

92,907 

121,881 
214,788 

117,419 
138,253 

255,672 

126% 
113 

119% 

It  has  been  the  custom  in  the  Industrial  Department  to  prepare 
for  each  calendar  year  unadjusted  columns  of  qx  for  white  and  col- 
ored risks.  With  large  exposures  in  each  subdivision,  such  unad- 
justed columns  of  Qx  are  not  particularly  irregular  and  the  colored 
mortality  rates  so  obtained  for  1919  when  applied  to  the  business 
of  individual  year's  issue,  indicate  that  ultimate  mortality  is  prac- 
tically reached  in  the  second  calendar  year,  as  will  be  observed  from 
Table  XIII  which  shows  the  probable  and  actual  claims  during 
1919  on  certain  subdivisions  of  the  business  issued  in  the  last  ten 

years. 

TABLE    XIII. 

Industrial  Class. 

Probable  Claims  based  on  1919  Colored  Experience,  Actual  Claims  aiid  Per 
cent,  of  Actual  to  Probable. 


Year  of  Issue. 

Probable  Claims  Ac- 
cording to  1919 
Unadjusted  Table. 

1919  Actual  Claims.      Percentage  of  Actual 
to  Probable. 

1910-1914  

1915-1916 

1917 

6,393 
3,374 
2,186 
2,926 
1,949 

6,504 
3,604 
2,360 

102% 

107 

108 

1918 

2,880           1               98                1 

1919  Qyr.) 

1,145 

59 
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TABLE    XIV. 

Industrial  Class. 
Industrial  Exposures,  Probable  and  Achtal  Claims  by  Age  Groups. 


Attained 

Percentage  of  Actual 

Age. 

Exposures. 

Probable  Claims. 

Actual  Claims. 

to  Probable. 

White  Lives. 

2-5... 

8,165,213 

145,628 

89,964 

62% 

6-9... 

9,507,120 

52,358 

36,277 

69 

10-14. . . 

12,010,476 

37,169 

29,137 

78 

15-19... 

11,853,396 

57,232 

46,154 

81 

20-24. . . 

11,013,5.53 

88,567 

74,739 

84 

25-29... 

9,344,384 

96,611 

80,920 

84 

30-34... 

7,703,936 

93,914 

76,998 

82 

35-39... 

6,531,308 

88,486 

72,716 

82 

40-44... 

5,821,172 

90,824 

72,514 

80 

45-49... 

5,171,004 

97,573 

77,635 

80 

50-54. . . 

4,629,487 

111,363 

89,129 

80 

55-59. . . 

3,991,724 

128,630 

103,398 

80 

60-64. . . 

3,174,824 

142,968 

119,548 

84 

65-69. . . 

2,170,963 

140,358 

123,738 

88 

70-74... 

1,203,478 

114,780 

102,038 

89 

75-79. . . 

542,187 

76,285 

67,122 

88 

80-84... 

60,819 

11,635 

10,509 

90 

85-89... 

481 

142 

126 

89 

90-94. . . 

12 

5 

9 

180 

Total .  . . 

102,895,537 

1,574,528 

1,272,671 

81% 

Colored  Lives. 

2-5... 

585,051 

10,145 

11,117 

110% 

6-  9. . . 

815,683 

4,458 

4,836 

108 

10-14... 

1,269,912 

3,921 

6,547 

167 

15-19... 

1,426,949 

6,922 

14,535 

210 

20-24... 

1,508,121 

12,187 

19,449 

160 

2.5-29... 

1,569,838 

16,285 

20,854 

128 

30-34... 

1,530,989 

18,683 

21,711 

116 

35-39... 

1,390,406 

18,839 

22,442 

119 

40-44... 

1,166,698 

18,166 

21,344 

117 

45-49. . . 

901,802 

16,983 

19,741 

116 

50-54. . . 

726,174 

17,425 

20,345 

117 

55-59. . . 

560,305 

18,019 

20,057 

111 

60-64. . . 

406,150 

18,232 

19,704 

108 

65-69... 

247,977 

15,973 

15,969 

100 

70-74. . . 

118,690 

11,262 

10,732 

95 

75-79... 

46,802 

6,562 

5,687 

87 

80-84. . . 

3,847 

723 

599 

83 

85-89. . . 

10 

3 

3 

100 

Total... 

14,275,404 

214,788 

255,672 

119% 

Table  XIV  shows  the  exposures,  probable  and  actual  claims  by 
age-groups  for  both  white  and  colored  lives,  and  shows  the  high 
mortality  on  colored  lives  to  be  at  the  younger  ages  with  a  gradual 
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reduction  in  the  excess  rate  as  the  age  advances  until  at  the  very 
high  ages  the  colored  mortality  goes  below  the  white. 

Based  on  the  experience  of  the  calendar  years  from  1911  to  1919, 
mortality  tables  have  been  prepared  for  both  Industrial  colored  and 
white  lives,  and  qx  and  e.r  columns  are  given  for  each. 

In  connection  with  these  tables  there  is  an  interesting  develop- 
ment observed  when  they  are  compared  with  similar  tables  prepared 
several  years  ago  from  the  experience  during  the  calendar  years 
1896  to  1905,  namel}^,  that  while  the  white  mortality  seems  to  have 
improved  at  practically  every  age,  the  colored  mortality  has  shown 
an  increase  for  all  ages  from  about  30  up,  and  a  decrease  for 
younger  ages.  This  is  shown  from  Table  XV  which  gives  the  qx 
columns  for  white  and  colored  lives  according  to  the  two  tables. 


TABLE    XV. 

Industrul  Class. 

Bate  of  Mortality  on  Experience  of  1896  to  1905  compared  with  that  on 
Experience  of  1911  to  1919. 


Attained  Age. 

1896-1905 

Experience. 

(1). 

Qz. 

1911-1919 

Experience. 

(2). 

Excess  of  Column  (1) 

Over  Column  (2). 

(3). 

White  Lives. 

10 

.003436 
.003580 
.006909 
.009525 
.011603 
.012985 
.014651 
.017348 
.021641 
.028461 
.039217 

.002618 
.002846 
.005737 
.008028 
.009589 
.010662 
.011826 
.013768 
.017268 
.022755 
.032186 

.000818 
.000734 
.001172 
.001497 
.002014 
.002323 
.002825 
.003580 
.004373 
.005706 
.007031 

15 

20 

25 

30 

35  

40 

45 

50 

55 

60 

Colored  Lives. 

10 

.006862 
.009447 
.013742 
.013112 
.013353 
.014637 
.016871 
.020148 
.024993 
.032178 
.042786 

.004629 
.007672 
.012611 
.013092 
.013738 
.015240 
.017371 
.020256 
.025276 
.032319 
.043085 

.002233 
.001775 
.001131 
.000020 

.000385 
.000603 
.000500 
.000108 
.000283 
.000141 
.000299 

15 

20 

25 

30 

35 

40  

45 

50 

55 

60 

Figures  in  Italics  denote  negative  quantities. 
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Causes  of  Death. 
Industrial  Class. 

In  the  "  Mortality  Statistics  of  Insured  Wage-Earners  and  Their 
Families"  as  published  by  Dr.  Dublin  in  1919  from  the  Experience 
of  the  Industrial  Class  of  the  Metropolitan  Life  Insurance  Com- 
pany during  1911  to  1916,  page  45  shows  that  for  ages  1  to  4  the 
deaths  from  all  forms  of  tuberculosis  were  78.4  for  white  males, 
and  269.3  for  colored  males  per  100,000  persons  exposed,  or  an  ex- 

Industrial  Class. 

Percentage  op  Excess  Mortality  on  Colored  Lives  fob  each  Aob- 

Gboup  and  foe  certain  Causes  of  Death,  subdivided  bt 

Males  and  Females. 


Cause  of  Death. 


Age  Groups. 


10-    15-120-25-   35- 
14.     19.     24.    34.    44. 


45-   55- 
54.    64. 


Males. 


Typhoid  Fever I  2 

Tuberculosis — All  Forms 21 

Cancer — All  Forms 

Cerebral  Hemorrhage,  Apoplexy. . . . 

Organic  Diseases  of  the  Heart 

Diseases  of  the  Arteries 

Pneumonia — All  Forms 

Appendicitis  and  Typhlitis 

Nephritis  and  Bright's  Disease 

External  Causes 

Measles — Scarlet  Fever,  Whooping  Cough 

and  Diphtheria 

Diarrhoea  and  Enteritis 10 


Total 77  73  82  89  84  78  65  60  52 


Females. 


Typhoid  Fever 

Tuberculosis — All  Forms 

Cancer — All  Forms 

Cerebral  Hemorrhage,  Apoplexy 

Organic  Diseases  of  the  Heart 

Diseases  of  the  Arteries 

Pneumonia — All  Forms 

Appendicitis  and  Typhlitis 

Nephritis  and  Bright's  Disease 

External  Causes 

Measles — Scarlet  Fever,  Whooping  Cough 

and  Diphtheria 

Diarrhoea  and  Enteritis 


Total . 


35 


...17 
6     4 


74  ,82  86 


78 


76 


69  65 


1 


66  58 


Figures  in  Italics  denote  negative  quantities. 
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cess  on  colored  males  of  190.8.  Page  16  of  the  same  volume  shows 
a  total  death  rate,  ages  1  to  4,  of  12.69  per  1,000  for  white  males, 
and  21.79  for  colored  males.  This  makes  a  difference  of  910  extra 
deaths  per  100,000  exposed  on  colored  males,  of  which  190.8,  or  21 
per  cent.,  were  from  tuberculosis.  In  similar  manner  the  percentage 
of  the  excess  mortality  on  colored  lives  from  various  other  causes  of 
death  and  for  different  age  groups  is  submitted  herewith  for  both 
males  and  females,  the  detail  being  taken  from  the  book  above- 
mentioned. 

Ordinary  Class. 

The  percentage  of  deaths  due  to  different  causes  among  the  col- 
ored policies  in  the  Ordinary  Class  is  set  forth  in  the  following 
table : 

Ordinary  Class. 

Colored  Mortality  by  Causes  of  Death — Percentage  op 

Total  Deaths,  eliminating  51  Deaths  from  Influenza, 

Broncho-Pneumonia,  and  Pneumonia,  which 

occurred  between  October  1,  1918,  and 

June  1,  1919. 

Typhoid  Fever   2.85 

Malaria     .77 

Smallpox .11 

Influenza    2.08 

Other  Epidemic  Diseases   ,. .  .55 

Tuberculosis  of  the  Lungs    16.67 

Tuberculosis    Meningitis .33 

Other  Forms  of  Tuberculosis    .44 

Cancer  and  Other  Malignant  Tumors   2.85 

Simple  Meningitis .66 

Cerebral  Hemorrhage  and  Softening 5.81 

Organic  Diseases  of  the  Heart  5.60 

Acute  Bronchitis .11 

Chronic  Bronchitis   .22 

Pneumonia    7.02 

Other  Diseases  of  the  Respiratory  System  (Tuberculosis  excepted).. .  2.08 

Diseases  of  the  Stomach  (Cancer  excepted)   4.06 

Appendicitis  and  Typhlitis   1.64 

Hernia,  Intestinal  Obstruction   .99 

Cirrhosis  of  the  Liver .99 

Acute  Nephritis  and  Bright 's  Disease   10.86 

Non-cancerous  Tumors  and  Other  Diseases  of  the  Female  Genital 

Organs .11 
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Puerperal  Septicaemia  (Puerperal  Fever,  Peritonitis,  Phlebitis)....         .22 

Other  Puerperal  Accidents  of  Pregnancy  and  Labor .33 

Congenital  Debility  and  Malformations .11 

Senile  Debility   33 

Violent  Deaths  (Suicides  excepted)   7.13 

Suicides    99 

Other  Diseases 19.16 

Unknown  or  Ill-defined  Diseases 4.93 

Total   100.00 

Both  of  these  tables  show  that  the  extra  mortality  on  colored  lives 
is  not  attributable  to  any  particular  cause  of  death,  although  tuber- 
culosis is  responsible  for  more  of  the  extra  deaths  than  any  other 
one  cause.  The  Industrial  table  shows  that  over  one-half  of  the 
extra  mortality  at  the  younger  ages  is  attributable  to  this  one  dis- 
ease and  also  that  the  females  suffer  more  than  the  males.  The 
effect  of  the  age  is  also  shown  in  the  Industrial  table.  At  ages  10 
to  li,  55  per  cent,  of  the  extra  colored  mortality  on  males  is  due  to 
tuberculosis,  while  on  females  67  per  cent,  of  the  extra  mortality  is 
so  accounted  for.  At  ages  55  to  64,  11  per  cent,  of  the  excess  is  due 
to  tuberculosis  for  males,  while  only  5  per  cent,  for  females.  On 
Industrial  policies  the  death  rate  from  pneumonia  is  high,  espe- 
cially at  the  younger  ages,  but  the  proportion  of  deaths  from  this 
cause  does  not  appear  to  be  particularly  high  in  the  Ordinary.  The 
proportion  of  deaths  from  External  Causes  does  not  appear  to  be 
excessive  on  the  Ordinary  colored  risks,  but  on  Industrial  colored 
males  a  considerable  part  of  the  extra  mortality  at  the  younger  ages 
is  due  to  these  causes.  Presumably  the  highest  proportion  in  the 
Ordinary  next  to  Tuberculosis  is  from  Acute  Nephritis  and  Bright's 
Disease,  the  excess  rate  for  which  in  the  Industrial  is  also  high  at 
the  older  ages.  The  deaths  from  organic  diseases  of  the  heart  do 
not  show  a  large  percentage  in  the  Ordinary,  but  such  deaths  are 
numerous  at  the  older  ages  in  the  Industrial. 

General  Conclusions. 

In  order  that  excess  colored  mortality  in  each  of  the  three  classes 
may  be  compared  by  quinquennial  ages,  Table  XVI  is  presented 
showing  the  percentage  of  the  colored  to  white  mortalit}'^,  for  each 
quinquennial  age,  where  the  white  mortality  in  the  Ordinary  and 
Intermediate  Classes  is  represented  by  special  tables  previously  pre- 
pared for  the  purpose  of  dividend  calculations. 
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TABLE    XVI. 

Percentage  op  Colored  Qx  on  Ordinary,  Intermediate  and  Industrial 

Classes. 


Age. 

Ordinary                                 Intermediate 
Per  Cent,  of  Col.  Mort.  to     „     ^          ,  ,    , 
Metropolitan  Ordinary        Per  Cent-  of  Col.  Mort.  to 
Table.                                 Special  Table. 

Indrtitrial 

Per  Cent,  of  Col.  Mort.  to 
White  Mort. 

20... 
25... 
30... 
35... 
40... 
45... 
50... 
55... 
60... 
65... 
70... 
75... 
80... 

176% 

162 

166 

168 

156 

145 

137 

128 

119 

111 

104 

101 

100 

196% 

177 

148 

131 

123 

117 

112 

105 

98 

99 
100 
100 
100 

220% 
163 
143 
143 
147 
147 
146 
142 
134 
119 
110 
105 
93 

The  Ordinary  and  Intermediate  tables  used  in  the  foregoing 
comparison  were  based  upon  business  in  the  class  which  included  a 
proportion  of  colored  lives  and  in  order  to  present  the  comparative 
experience  on  colored  risks  in  the  different  classes.  Table  XVII 
shows  the  ratio  at  quinquennial  ages  of  the  colored  qx  in  each  class 
to  that  of  the  AM  Ultimate  Table. 


TABLE  XVII. 

Eatio  Per  Cent,  of  Colored  qx  in  Each  Class  to  that  of  the  American 
Men  Ultimate  Table. 


Age. 

Ordinary  Class. 

Intermediate  Class. 

Industrial  Class. 

20 

202% 

166 

174 

190 

182 

165 

149 

135 

124 

115 

107 

104 

106 

255% 

231 

213 

210 

204 

190 

174 

154 

135 

126 

120 

115 

113 

322% 

304 

308 

319 

297 

255 

218 

185 

161 

142 

132 

124 

118 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

SO 

In  the  Intermediate  and  Industrial  classes  the  total  female  col- 
ored mortality  seems  to  be  somewhat  better  than  the  male,  although 
in  the  Ordinary  the  reverse  holds,  as  is  shown  from  the  following : 
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Summary  by  Sex  of  the  Percentage  op  Actual  to  Probable  Claijis  in 
THE  Ordinary,  Intermediate  and  Industrial  Classes. 


Sex. 

Ordinary. 

Based  on  Metropolitan 

Ordinary  Table. 

Intermediate. 

Based  on  Intermediate 

1912  Table. 

Industrial. 

Based  on  Standard 

Industrial  Table. 

Male 

124% 
149 

111% 

102 

126% 
113 

Female 

It  has  been  emphasized  that  female  mortality  is  relatively  higher 
where  the  opportunity  for  selection  against  the  Company  is  present, 
and  this  may  account  for  the  higher  percentage  for  females  in  the 
Ordinary  as  compared  with  the  lower  percentage  in  the  Intermediate 
and  Industrial  where  female  lives  are  insured  with  greater  freedom. 

The  endowment  policies  issued  on  colored  lives  show  heavy  mor- 
tality. In  the  Ordinary  the  ratios  are  even  more  on  endowment 
policies  than  on  life,  being  161  per  cent,  on  the  American  Men 
Table  on  endowments,  as  compared  with  151  per  cent,  on  life,  al- 
though in  the  Intermediate  the  endowments  show  slightly  better, 
being  201  per  cent,  of  the  same  table  on  endowments  as  compared 
with  214  per  cent,  on  life.  The  result  in  the  Ordinary  may  be  due 
to  the  underwriting  methods  where  the  tendency  is  in  borderline 
cases  to  give  endowment  policies  rather  than  life  policies. 

The  effect  of  habitat,  as  shown  by  Table  VII,  indicates  it  is  not 
of  primary  importance.  While  the  colored  risks  in  the  southern 
states  have  higher  mortality  than  in  the  northern  states,  the  mor- 
tality on  colored  risks  in  these  northern  states  is  still  materially 
high,  being  83  per  cent,  of  the  Ordinary  Ultimate  Colored  Mor- 
tality, which  is  equivalent  to  about  140  per  cent,  of  the  American 
Men  Select  Table. 

At  age  20  the  expectation  of  life  on  Ordinary  colored  lives  is 
nearly  five  years  less  than  shown  by  the  American  Men  Ultimate 
Table  and  in  order  that  the  expectation  of  life  at  different  ages  may 
be  easily  compared,  the  following  table  gives  the  complete  expecta- 
tion of  life  according  to  certain  tables  for  every  ten  ages  from  20 
to  50. 


Complete  Expectation  op  Life  according  to  Various  Tables. 

Age. 

Amer.  Exp. 
Table. 

Amer.  Men 

Ultimate 

Table. 

Met.  Ord. 
Colored. 

Int.  1912. 

Met.  Int. 
Colored. 

Met.  Ind. 
White. 

Met.  Ind. 
Colored. 

20.. 
30.. 
40.. 
50.. 

42.20 
35.33 

28.18 
20.91 

45.93 

37.70 
29.32 
21.29 

41.13 

33.93 
26.63 
19.63 

40.53 

33.09 
25.72 
18.83 

38.89 
32.45 
25.39 
18.67 

40.20 
33.02 
26.15 
19.26 

34.99 
29.22 
23.21 
17.31 

31 
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With  such  differences  in  the  expectation  of  life  it  is  apparent  that 
an  additional  premium-charge  should  be  made  and  rates  based  on 
these  various  colored  tables  compared  with  standard  rates  per 
$1000  for  Whole  Life,  20  Payment  Life  and  20  Year  Endowment 
policies  are  given  for  every  ten  ages  from  20  to  50. 


Net  Premiums  based  on  Colored  Mortality  Tables  Compared  with  Xet 
Premiums  on  other  Tables — Interest  at  314%. 

Ordinary. 


Age. 


Net  Premiums  Per  $1,000 


Ord.  Col. 
Mort.  Table. 


Met.  Ord. 
Table. 


Amer.  Exp. 
Table. 


Amer.  Men 
Ult.  Table. 


Excess  of  Col.  Net.  Prem.  Over  Net 
Prem.  of 


Met.  Ord. 
Table. 


Amer.  Exp. 
Table. 


Amer.  Men 
Ult.  Table. 


Ordinary  Life. 


20. 
30. 
40. 
50. 


$13.87 

$11.17 

$13.48 

$10.72 

$2.70 

$0.39 

18.30 

15.39 

17.19 

14.74 

2.91 

1.11 

25.74 

22.63 

23.50 

21.75 

3.11 

2.24 

38.49 

35.19 

34.99 

34.15 

3.30 

3.50 

$3.15 
3.56 
3.99 
4.34 


20  Payment  Life. 


20. 
30. 
40. 
50. 


$21.07 

$17.53 

$20.72 

$16.96 

$3.54 

$0.35 

25.79 

22.31 

24.71 

21.54 

3.48 

1.08 

32.97 

29.58 

30.75 

28.64 

3.39 

2.22 

44.38 

40.93 

40.82 

40.00 

3.45 

3.56 

$4.11 
4.25 
4.33 

4.38 


20  Year  Endowment. 


20.. 

$38.60 

$36.79 

$38.90 

$36.63 

$1.81 

$o.so* 

30.. 

39.63 

37.52 

39.51 

37.16 

2.11 

0.12 

40.. 

42.48 

39.97 

41.18 

39.36 

2.51 

1.30 

50.. 

49.56 

46.45 

46.46 

45.79 

3.11 

3.10 

$1.97 
2.47 
3.12 
3.77 


Negative. 
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Intermediate. 


Age. 

Net  Premiums  per  $1,000. 

Excess  of  Col.  Net  Prem.  Over 
Net  Prem.  of 

Int.  Col. 
Mort.  Table. 

Int.  Spec. 
Table. 

Amer.  Exp. 
Table. 

Amer.  Men 
Ult.  Table. 

Int.  Spec. 
Table. 

Amer.  Exp. 
Table. 

Amer.  Men 
Ult.  Table. 

Ordinary  Life. 

20.. 
30.. 
40.. 
60.. 

$15.60 
19.75 
27.69 
41.21 

$13.11 
18.15 
26.49 
40.60 

$13.48 
17.19 
23.50 
34.99 

$10.72 
14.74 
21.75 
34.15 

$2.49 

1.60 

1.20 

.61 

$2.12 
2.56 
4.19 
6.22 

$4.88 
5.01 
5.94 
7.06 

20  Payment  Life. 

20.. 
30.. 
40.. 
50.. 

$23.29 
27.37 
34.92 
46.91 

$19.93 
25.41 
33.52 
46.22 

$20.72 
24.71 
30.75 
40.82 

$16.96 
21.54 
28.64 
40.00 

$3.36 

1.96 

1.40 

.69 

$2.57 
2.66 
4.17 
6.09 

$6.33 
5.83 
6.28 
6.91 

20  Year  Endowment. 

20.. 
30.. 
40.. 
50.. 

$39.95 
40.42 
43.75 
51.60 

$37.53 
38.93 
42.48 
50.90 

$38.90 
39.51 

41.18 
46.46 

$36.63 
37.16 
39.36 
45.79 

$2.42 

1.49 

1.27 

.70 

$1.05 

.91 

2.57 

5.14 

$3.32 
3.26 
4.39 
5.81 

Industrial. 


Age. 

Net  Premiums  per  51,000. 

Excess  of  Col  Net 
Prem.  Over  White. 

Ind.  Col.  Table.               Ind.  White  Table. 

Ordinary  Life. 

20 

$18.96 

23.76 
31.84 
45.61 

$14.44 
19.25 
26.34 
39.09 

$4.52 

4.51 
5.50 
6.52 

30 

40 

50 

20  Payment  Life. 

20 

30 

40 

50 

$27.25 
31.88 
39.20 
51.18 

$21.73 
26.97 
33.56 

44.57 

$5.52 
4.91 
5.64 
6.61 

20 

20  Year  ] 

Endowment. 

$42.01 
43.44 
47.03 
55.31 

$38.80 
40.53 
42.84 
49.31 

$3.21 
2.91 
4.19 
6.00 

30 

40 

50 
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Graduated  Eates  of  Mortality  (qx). 


Industrial  Class.          1 

Age. 

Colored  Lives 
Ordinary  Class. 

Colored  Lives 
Intermediate  Class. 

Colored  Lives. 

White  Lives. 

10 

.00650 

.004629 

.002618 

11 

.00640 

.004641 

.002391 

12 

.00650 

.004972 

.002295 

13 

.00680 

.005613 

.002344 

14 

.00750 

.006572 

.002519 

15 

.00850 

.007672 

.002846 

16 

.00910 

.008853 

.003298 

17 

.00950 

.010014 

.003856 

18 

.00980 

.011345 

.004484 

19 

.00990 

.012191 

.005129 

20 

.00790 

.01000 

.012611 

.005737 

21 

.00755 

.01008 

.012863 

.006309 

22 

.00740 

.01010 

.012999 

.006814 

23 

.00725 

.01005 

.013042 

.007243 

24 

.00720 

.01000 

.013060 

.007640 

25 

.00715 

.00995 

.013092 

.008028 

26 

.00720 

.00988 

.013140 

.008378 

27 

.00735 

.00975 

.013235 

.008720 

28 

.00750 

.00960 

.013371 

.009049 

29 

.00760 

.00950 

.013540 

.009345 

30 

.00778 

.00950 

.013738 

.009589 

31 

.00803 

.00955 

.013963 

.009822 

32 

.00828 

.00960 

.014224 

.010026 

33 

.00854 

.00970 

.014525 

.010232 

34 

.00880 

.00987 

.014867 

.010431 

35 

.00907 

.01005 

.015240 

.010662 

36 

.00935 

.01030 

.015641 

.010879 

37 

.00963 

.01058 

.016055 

.011116 

38 

.00993 

.01095 

.016480 

.011337 

39 

.01025 

.01140 

.016917 

.011584 

40 

.01060 

.01190 

.017371 

.011826 

41 

.01099 

.01245 

.017851 

.012109 

42 

.01143 

.01300 

.018370 

.012433 

43 

.01192 

.01360 

.018932 

.012819 

44 

.01247 

.01435 

.019554 

.013257 

45 

.01307 

.01510 

.020256 

.013768 
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Graduated  Kates  of  Mortality  (g^)  {Continued). 


Age. 

Colored  Lives 
Ordinary  Class. 

Colored  Lives 
Intermediate  Class. 

Industrial  Class. 

Colored  Lives. 

White  Lives. 

46 

.01375 

.01590 

.021052 

.014355 

47 

.01450 

.01688 

.021954 

.014975 

48 

.01530 

.01790 

.022964 

.015677 

49 

.01620 

.01900 

.024075 

.016444 

50 

.01725 

.02013 

.025276 

.017268 

51 

.01835 

.02130 

.026549 

.018160 

52 

.01945 

.02255 

.027870 

.019177 

53 

.02070 

.02395 

.029252 

.020240 

54 

.02205 

.02535 

.030722 

.021418 

55 

.02350 

.02685 

.032319 

.022755 

56 

.02515 

.02850 

.034087 

.024244 

57 

.02700 

.03025 

.036059 

.025884 

58 

.02890 

.03210 

.038229 

.027782 

59 

.03095 

.03400 

.040584 

.029887 

60 

.03315 

.03596 

.04.3085 

.032186 

61 

.03555 

.03854 

.045692 

.034743 

62 

.03810 

.04134 

.048401 

.037660 

63 

.04080 

.04436 

'051251 

.040889 

64 

.04375 

.04763 

.054317 

.044487 

65 

.04680 

.05116 

.057695 

.048523 

66 

.05010 

.0.5498 

.061477 

.053011 

67 

.05375 

.05910 

.065677 

.057713 

68 

.05750 

.06355 

.070309 

.062708 

69 

.06160 

.06835 

.075387 

.068015 

70 

.06600 

.07353 

.080930 

.073683 

71 

.07050 

.07912 

.086599 

.079646 

72 

.07550 

.08515 

.092639 

.086131 

73 

.08100 

.09163 

.099142 

.093039 

74 

.08700 

.09862 

.106147 

.100336 

75 

.09550 

.10613 

.113597 

.108427 

76 

.10200 

.11422 

.121648 

.117603 

77 

.11075 

.12290 

.130303 

.127929 

78 

.12050 

.13222 

.139631 

.140431 

79 

.13125 

.14223 

.149393 

.1.55546 

80 

.14447 

.15294 

.160113 

.173074 
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Complete  Expectatiox  of  Life  Based  on  Graduated  Eates  of  Moetality. 


Age. 

Colored  Lives. 

Industrial  Class. 

Ordinary  Class. 

Intermediate  Class. 

Colored  Lives. 

White  Lives. 

10 

45.52 

42.10 

48.81 

11 

44.81 

41.30 

47.94 

12 

44.10 

40.49 

47.05 

13 

43.38 

39.69 

46.16 

14 

42.67 

38.91 

45.27 

15 

41.99 

38.16 

44.38 

16 

41.35 

37.45 

43.50 

17 

40.72 

36.78 

42.65 

18 

40.11 

36.15 

41.81 

19 

39.50 

35.56 

41.00 

20 

41.13 

38.89 

34.99 

40.20 

21 

40.45 

38.28 

34.43 

39.43 

22 

39.76 

37.66 

33.87 

38.68 

23 

39.05 

37.04 

33.31 

37.94 

24 

38.33 

36.41 

32.75 

37.22 

25 

37.61 

35.78 

32.17 

36.50 

26 

36.87 

35.13 

31.59 

35.79 

27 

36.14 

34.48 

31.01 

35.09 

28 

35.40 

33.81 

30.42 

34.39 

29 

34.66 

33.13 

29.82 

33.70 

30 

33.93 

32.45 

29.22 

33.02 

31 

33.18 

31.75 

28.62 

32.33 

32 

32.45 

31.06 

28.02 

31.65 

33 

31.72 

30.35 

27.42 

30.96 

34 

30.99 

29.64 

26.82 

30.28 

35 

30.26 

28.93 

26.21 

29.59 

36 

29.53 

28.22 

25.61 

28.90 

37 

28.80 

27.51 

25.01 

28.22 

38 

28.08 

26.80 

24.41 

27.53 

39 

27.36 

26.09 

23.81 

26.84 

40 

26.63 

25.39 

23.21 

26.15 

41 

25.92 

24.69 

22.61 

25.45 

42 

25.20 

23.99 

22.02 

24.76 

43 

24.38 

23.30 

21.42 

24.06 

44 

23.77 

22.62 

20.82 

23.37 

45 

23.07 

21.94 

20.23 

22.68 

MOETALITY  ON  COLORED  LIVES. 
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Complete  Expectation  of  Life  Based  on  Graduated  Eates  of  Mortality. 

(^Continued). 


Age. 

Colored  Lives. 

Industrial  Class. 

Ordinary  Class.       Intermediate  Class. 

Colored  Lives. 

White  Lives. 

46 

22.36                    21.27 

19.64 

21.99 

47 

21.67 

20.60 

19.05 

21.30 

48 

20.98 

19.94 

18.46 

20.62 

49 

20.30 

19.30 

17.89 

19.94 

50 

19.63 

18.67 

17.31 

19.26 

!       51 

18.96 

18.04 

16.75 

18.59 

52 

18.30 

17.42 

16.19 

17.93 

53 

17.66                    16.81 

15.64 

17.27 

54 

17.02 

16.21 

15.10 

16.61 

55 

16.39 

15.62 

14.56 

15.97 

56 

15.78 

15.04 

14.03 

15.33 

57 

15.17 

14.46 

13.51 

14.69 

58 

14.58 

13.90 

13.00 

14.07 

59 

14.00 

13.34 

12.49 

13.46 

60 

13.43 

12.80 

12.00 

12.86 

61 

12.87 

12.25 

11.52 

12.27 

62 

12.33 

11.72 

11.05 

11.69 

63 

11.80 

11.21 

10.58 

11.13 

64 

11.28 

10.71 

10.13 

10.58 

65 

10.77 

10.22 

9.68 

10.05 

66 

10.27 

9.74 

9.24 

9.54 

67 

9.79 

9.28 

8.82 

9.05 

68 

9.32 

8.83 

8.40 

8.57 

69 

8.85 

8.39 

8.00 

8.11 

70 

8.40 

7.97 

7.61 

7.67 

71 

7.96 

7.57 

7.23 

7.24 

72 

7.53 

7.17 

6.87 

6.82 

73 

7.11 

6.79 

6.52 

6.41 

74 

6.68 

6.43 

6.19 

6.02 

75 

6.27 

6.08 

5.86 

5.64 

76 

5.88 

5.74 

5.55 

5.26 

77 

5.49 

5.42 

5.25 

4.90 

78 

5.12 

5.11 

4.96 

4.54 

79 

4.75 

4.81 

4.68 

4.20 

80 

4.39 

4.52 

4.42 

3.88 

I  gratefully  acknowledge  the  assistance  rendered  me  in  the  prep- 
aration of  this  paper  by  Messrs.  S.  Milligan,  F.  F.  Davis  and  F. 
MacA.  Smith. 
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Mortality  Experience  of  the  Sun  Life  Assurance 
Company  of  Canada  Among  Annuitants* 

BT 
ARTHUR    B.    WOOD. 

The  paper  presented  by  Mr.  Hunter  at  the  last  meeting  of  the 
Society  on  "  Mortality  among  American  Annuitants  and  Premiums 
Based  Thereon"  is  the  most  important  contribution  yet  made  to 
our  Transactions  on  the  subject  of  the  mortality  among  annuitants. 
The  data  embraced  in  this  new  experience  may  be  considered  suffi- 
ciently extensive  to  establish  confidence  in  the  results,  and  the 
tables  deduced  therefrom  will  therefore  be  a  valuable  guide  espe- 
cially to  companies  transacting  annuity  business  on  this  continent. 

As  was  anticipated,  the  American  Annuitants  Experience  con- 
firms the  results  of  previous  investigations  as  to  the  low  mortality 
found  to  prevail  among  annuitants  on  this  continent  as  compared 
with  the  rates  of  mortality  by  the  British  Offices  Annuity  Tables. 
Heretofore,  American  and  Canadian  companies  have  had  to  de- 
pend almost  entirely  upon  British  experience  for  tables  on  which 
to  base  premiums  and  reserves  for  annuities,  but  it  is  quite  evident 
that  the  British  tables  cannot  be  considered  an  entirely  satisfac- 
tory basis. 

In  view  of  tlie  various  influences  which  affect  the  rate  of  mor- 
tality among  annuitants,  one  way  or  the  other,  it  may  well  be 
questioned  whether  the  low  mortality  o1)served  is  characteristic  of 
American  annuitants  in  particular,  or  if  it  may  not  be  accounted 
for  to  some  extent  at  least  by  other  causes. 

We  are  accustomed  to  regard  the  British  Offices  Tables  as  com- 
paratively new,  but  as  the  experience  from  which  they  are  derived 
relates  to  the  period  1863  to  1893,  it  is  doubtful  if  they  reflect 
present  day  conditions.  The  American  Annuitants  Experience, 
on  the  other  hand,  is  much  more  recent,  the  period  of  exposure 
having  been  brought  up  to  the  annuity  anniversaries  in  1918.    For 

*  Prepared  originally  as  a  discussion  of  Mr.  A.  Hunter 's  Paper,  ' '  Mor- 
tality Among  American  Annuitants  and  Premiums  Based  Thereon"  (Vol. 
XXI,  page  157). 
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this  reason  in  itself  a  somewhat  lower  rate  of  mortality  might  have 
heen  expected. 

In  each  successive  annuity  experience  that  has  been  taken  out 
in  Great  Britain  an  improvement  in  the  vitality  of  annuitants  has 
been  observed,  particularly  in  the  case  of  females.  Prior  to  the 
publication  of  the  British  Offices  Experience  the  standard  tables 
generally  used  in  Great  Britain  were  those  derived  from  the  Gov- 
ernment Annuitants  Experience  of  the  period  1808-1875.  The 
British  Offices  Experience  (1863-1893)  showed  some  improvement 
in  the  vitality  of  male  annuitants  and  a  distinct  improvement  in 
the  vitality  of  female  annuitants  at  all  ages.  In  1910  the  Govern- 
ment Annuitants  Experience  was  again  taken  out,  covering  the 
period  1875-1904.  A  further  improvement  in  vitality  was  ob- 
served, a  considerable  increase  having  taken  place  in  the  duration 
of  life  of  female  annuitants  at  all  ages.  As  compared  with  the 
previous  Government  experience,  the  new  tables  produced  higher 
annuity  values  throughout,  the  increase  averaging  about  2.2  per 
cent,  for  males  and  4.5  per  cent,  for  females.  The  annuit}''  values 
were  also  somewhat  larger  than  those  of  the  British  Offices  Tables, 
the  greatest  differences  being  at  the  beginning  and  near  the  end 
of  the  table.  We  know  that  a  general  improvement  has  taken 
place  in  recent  years  in  the  vitality  of  the  population  as  a  whole, 
due  to  increased  general  knowledge  of  hygiene,  the  great  advances 
in  medical  and  surgical  skill,  and  other  causes.  That  the  vitality 
of  annuitants  should  have  correspondingly  improved  seems  quite 
natural.  If,  therefore,  a  new  British  experience  were  taken  out, 
based  upon  the  exposures  of,  say,  the  last  twenty  years,  might  we 
not  expect  to  find  a  continued  improvement  in  the  vitality  of 
British  annuitants? 

Another  point  worthy  of  mention  is  that  a  substantial  portion 
of  the  annuity  business  entering  into  the  several  British  experi- 
ences was  probably  on  the  lives  of  persons  for  whom  annuities  had 
been  purchased  under  the  provisions  of  wills  or  otherwise,  and  the 
inclusion  of  such  business  would  naturally  result  in  higher  mor- 
tality rates  than  would  normally  be  expected,  owing  to  the  ab- 
sence of  self-selection  on  the  part  of  this  class  of  annuitants. 

For  these  reasons,  therefore,  it  is  open  to  question  if  the  British 
Offices  Annuity  Tables  are  at  the  present  time  an  entirely  satisfac- 
tory standard  even  for  Great  Britain,  especially  if  the  business 
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is  being  procured  under  conditions  resulting  in  strong  self-selec- 
tion against  the  company. 

The  Sun  Life  Assurance  Company  of  Canada  has  conducted  an 
active  annuity  branch  for  a  considerable  number  of  years.  An  in- 
vestigation of  the  mortality  experience  has  recently  been  made  and 
the  results  are  probably  of  sufficient  interest  to  be  presented  to  the 
Society.  As  the  greater  portion  of  the  business  has  been  secured 
from  Great  Britain,  the  mortality  among  British  Annuitants  has 
been  examined  separately. 

The  investigation  embraces  all  immediate  annuities  issued  in 
Great  Britain  on  single  lives,  at  the  Company's  standard  rates  of 
premium,  and  also  those  payable  until  the  death 
of  the  last  survivor  of  two  or  more  lives.  All 
other  forms  of  annuity  were  excluded.  A  sepa- 
rate examination  of  the  joint  life  and  last  survivor  annuities  did 
not  indicate  any  substantially  different  selection,  and  these  cases 
were  therefore  included  in  order  to  obtain  a  greater  quantity  of 
material. 

The  period  of  exposure  was  taken  from  the  date  of  issue  of  each 
annuity  up  to  the  anniversary  prior  to  the  1st  September,  1919. 


British 
Annuities. 


TABLE  I. 

Experience  of  Sun  Life  Assurance  Company  op  Canada  under  British 

Annuities. 

Comparison  of  Actual  Deaths  with  Expected  Deaths  on  the  Basis  of  the 

British  Offices  Annuity  Tables  (Select) 

On  the  Basis  of  Lives. 

By  Durations,  All  Ages  Combined. 


Duration. 

Males 

Females 

Expected 
Deaths. 

Actual 
Deaths 

Ratio  of 

Actual  to 

Expected 

Deaths 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  of 
Actual  to 
Expected 

Deaths. 

1 

32.5 
37.3 
39.1 
39.7 
39.3 

187.9 
99.4 
44.3 

331.6 

42 

38 
24 

28 
27 

159 

84 
62 

305 

129% 
102 

61 

71 

69 

85 

84 

140 

92% 

38.4 

49.3 
57.2 
57.5 
54.9 

257.3 

122.5 

55.0 

434.8 

37 
36 
42 
41 
39 

195 

85 
42 

322 

96% 

73 

74 

71 

71 

76 
69 
76 

74% 

2 

3 

4 

5 

1-5      

6-10 

11  and  after. . 
Total 
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TABLE  I  (Coiitinv^d) . 
By   Age-Groups,   All   Durations   Combined. 


Age  Group. 

Males. 

Females. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  of 
Actual  to 
Expected 

Deaths. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  Of 
Actual  to 
Expected 

Deaths. 

49  and  under . 

50-59 

60-69 

70-79 

80  and  over .  . 

Total 

14.3 
68.4 
133.8 
93.1 
22.0 

331.6 

22 

66 
116 

84 
17 

305 

154.1% 

96.6 

86.7 
111.0 
129.0 

92.0% 

27.5 

86.3 
160.4 
129.1 

31.5 

434.8 

17 

60 

114 

104 

27 

322 

62.0% 

69.6 

71.1 
124.0 
117.0 

74.1% 

By  Age-Groups  and  Durations. 


Duration. 

Age-Group. 

49  and 
Under. 

50-59. 

60-69. 

70-79. 

80  and 
Over. 

Males. 

1-5 

91% 
146 
251 

154% 

88% 
79 
143 

97% 

85% 
74 
115 

87% 

84% 
93 
148 

90% 

75% 
87 

77% 

6-10 

11  and  after 

Total 

Females. 

1-5 

78% 

46 

49 

62% 

64% 

75 

80 

70% 

70% 

67 

93 

71% 

90% 

65 

69 

81% 

75% 
119 

86% 

6-10 

1 1  and  after 

Total 

The  investigation  was  made  both  by  lives  and  by  amounts  of  an- 
nuity, the  method  followed  being  practically  the  same  in  every 
respect  as  that  outlined  in  Mr.  Hunter's  paper. 

The  data  comprised  1,305  male  entrants  and  2,500  females. 
The  deaths  were  305  among  the  males  and  322  among  the  females. 
The  average  age  at  entry  of  the  males  was  61.5  years  and  of  the 
females  60.2  years,  on  the  basis  of  lives,  and  the  average  duration 
of  the  annuities  6.0  years  and  5.7  years  respectively.  In  order 
that  comparison  may  more  readily  be  made  with  the  new  American 
experience,  the  results  are  arranged  in  the  following  tables  in  the 
same  form  as  Mr.  Hunter's  Table  A. 
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TABLE  II. 

Experience  of  Sun  Life  Assurance  Company  op  Canada  under  British 

Annuities. 

Comparison  of  Actual  Deaths  with  Expected  Deaths  on  the  Basis  of  the 

British  Offices  Annuity  Tables  (Select). 

On  the  Basis  of  Annual  Amount  of  Annuity. 

By  Durations,  All  Ages  Combined. 


Duration. 

Males.                            1                          Females. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  of 
Actual  to 
Expected 

Deaths. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  of 
jActual  to 
Expected 

Deaths. 

1 

£  3,742 
4,335 
4,684 
4,937 
5,130 

22,828 

11,348 

3,953 

£38,129 

£  3,443         92% 

£  2,837 
3,593 
4,013 
3,894 
3,667 

18,004 
8,809 
3,497 

£30,310 

£  2,751 
2,698 
3,233 
3,327 
2,707 

14,716 
7,572 
2,538 

£24,826 

97% 

76 

81 

85 

74 

82 
86 
73 

82% 

2 

3,214 
2,084 
2,599 
2,154 

13,494 

10,054 

5,665 

£29,213 

74 
45 

53 
44 

59 

89 

143 

77% 

3 

4 

5 

1-5 

6-10 

11  and  after. . 
Total 

By  Age-Groups,  All  Durations  Combined. 


Age  Group. 

Males. 

Females. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  of 
Actual  to 
Expected 

Deaths. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio  of 
Actual  to 
Expected 

Deaths. 

1  49  and  under . 

50-59 

60-69 

70-79 

SO  and  over .  . 

Total 

£       940 

6,301 
16,635 
11,873 

2,380 

£38,129 

£  2,388 

5,614 

10,921 

9,170 

1,120 

£29,213 

254% 
89 
66 

77 
47 

77% 

£  1,555 

4,885 

10,869 

9,809 

3,192 

£30,310 

£   1,034 

3,358 
9,455 
8,428 
2,552 

£24,827 

66% 

69 

87 

86 

80 

82% 

By  Age-Groups  and  Durations. 

Duration. 

Age-Group. 

49  and 

Under. 

50-59. 

60-69. 

70-79. 

80  and 
Over. 

Males. 

1-5        

236% 

84 
718 

254% 

56% 
90 
166 

89% 

56% 

55% 

131 
121 

77% 

46% 
51 

47% 

6-10 

65 
107 

66% 

11  and  after 

Total 

MORTALITY   EXPERIENCE  AMONG   ANNUITANTS. 
TABLE  II  {Continued). 
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Females. 

1-5 

87% 

35 

66 

66% 

56% 

94 

63 

69% 

88% 
88 

74 

87% 

98% 

63 

79 

86% 

50% 
184 

80% 

6-10 

11  and  after 

Total 

The  ratios  of  actual  to  expected  deaths  on  the  basis  of  lives  for 
all  ages  combined  and  according  to  duration  are  shown  in  the  fol- 
lowing table,  and  the  corresponding  ratios  for  the  American  An- 
nuitants experience. 

Eatios  op  Actual  to  Expected  Deaths. 
By  British  Offices  Select  Annuity  Tables. 


Durations. 

Males. 

Femalea. 

Sun  Life. 

American. 

Sun  Life.       1       American. 

1-5 

85% 
84 
140 

92% 

87% 

86 

98 

90% 

76% 

69 

76 

74% 

82% 

82 

86 

83% 

6-10 

11  and  after 

Total 

It  is  thus  observed  that  the  mortality  among  male  annuitants  in 
the  Sun  Life  British  experience  has  been  very  similar  indeed  to 
that  of  the  American  Annuitants,  but  the  female  mortality  has 
been  considerably  lighter  throughout  than  that  of  the  American 
experience.  This  may  be  more  clearly  illustrated  by  the  following 
table  which  shows  the  ratios  of  the  actual  deaths  in  the  Sun  expe- 
rience to  those  expected  by  the  adjusted  rates  of  mortality  of  the 
new  American  experience. 

Eatio  of  Actual  Deaths  in  Sun  Life  British  Experience  to  Expected 
BY  New  American  Annuitants  Experience. 

Durations.  Males.  Females. 

1-5    95%  83% 

6-10   96  81 

11  and  after 159  94 

Total    104%"  84%^ 

The  percentages  in  Table  I  for  the  separate  age  groups  and 
durations  naturally  fluctuate  somewhat  owing  to  the  limited  nature 
of  the  data  when  thus  subdivided. 
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The  mortality  by  amount  of  annuity  (Table  II)  was  lower  than 
by  lives  in  the  male  section  and  higher  in  the  female  section,  but 
in  this  connection  also  the  limited  character  of  the  data  must  be 
kept  in  mind. 

The  Sun  Life  British  experience  therefore,  as  far  as  it  goes,  in- 
dicates a  mortality  at  least  as  low  among  male  lives  and  lower 
among  female  lives  than  the  American  Annuitants  experience. 
Self-selection  on  the  part  of  the  annuitants  has  evidently  been 
very  powerful.  It  is  also  worthy  of  note  in  this  connection  that 
the  business  has  been  secured  through  an  agency  organization 
actively  canvassing  for  annuities  and  that  the  rates  of  premium 
have  been  attractive.  This  experience  therefore  does  not  bear  out 
the  view  suggested  by  Mr.  Hunter,  that  under  such  conditions 
self -selection  might  be  weakened,  with  a  resulting  higher  mortality. 

The  joint  life  and  last  survivor  annuities  included  in  the  British 

experience  comprise  about  19  per  cent,  of  the  total  data.     Among 

the  males   the   actual   deaths   were  49   and   the 

Joint  Life  and     ^.^^^^  ^^  ^^^^^^  ^^  expected  by  the  British  Offices 

Annu'ties  Select  Tables  was  81  per  cent.     Among  the  fe- 

males there  were  64  deaths  and  the  ratio  of  actual 
to  expected  deaths,  71  per  cent.  Had  these  policies  not  been  in- 
cluded the  ratio  of  actual  to  expected  deaths  for  immediate  an- 
nuities on  single  lives  alone  would  have  been  found  to  be  94  per 
cent,  in  the  male  section  instead  of  92  per  cent,  and  75  per  cent. 
in  the  female  section  instead  of  74  per  cent. 

An  investigation  was  also  made  of  the  mortality  under  annui- 
ties issued  in  Canada  and  the  United  States,  but  the  experience  is 
r      A-  A      too   limited   to   afford   much   information.     The 

American         following  is   a    summary   of   the   results  for   all 
Annuities.         ages  and  durations  combined. 


Exposures. 

Average 
Duration. 

Actual 
Deaths. 

Expected  Deaths 
B.  O.  Select  Tables. 

Ratios. 

Males 

Females 

560 
794 

7.2  yrs. 
8.6    " 

33 

28 

31 
38.3 

106% 
73% 

Among  males  the  ratio  of  actual  to  expected  deaths  was  some- 
what higher  than  in  the  British  experience,  namely  106  per  cent, 
as  compared  with  92  per  cent.,  and  in  the  female  section  slightly 
lower,  being  73  per  cent,  as  compared  with  74  per  cent. 

A  point  of  interest  in  connection  with  the  Sun  Life  experience 
is  that  some  years  ago  the  practice  was  adopted  of  offering  special 
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terms  to  certain   classes  of  under-average  lives 
Impaired  Life  ,  i  n    -j.       t      •     ^    •         •  l       £ 

^      .^.  among  whom  dennite  physical  impairments  of  a 

Annuities.  .     ''  '^    •'  ^  . 

serious  character  are  revealed  by  a  medical  ex- 
amination. This  practice  probably  has  had  some  effect  upon  the 
mortality  among  those  accepted  at  ordinary  rates,  for  if  there  had 
been  no  impaired  life  branch,  a  proportion  of  these  impaired  lives 
might  have  been  secured  at  normal  rates  of  premium.  The  effect 
upon  the  mortality  could  not  ,however,  have  been  very  great,  for 
if  we  were  to  assume  that  all  of  those  accepted  on  special  terms 
would  have  been  secured  at  ordinary  rates,  the  ratio  of  actual  to 
expected  deaths  would  not  have  been  increased  by  more  than  about 
4  per  cent.  It  is  worth  bearing  in  mind,  however,  that  if  a  com- 
pany has  an  impaired  life  annuity  branch  a  somewhat  lower  mor- 
tality than  would  ordinarily  result  may  be  expected  among  those 
accepted  at  standard  rates. 

In  the  impaired  life  section  the  male  lives  experienced  a  mor- 
tality of  142  per  cent,  of  the  expected  according  to  the  B.O.  Select 
Annuity  Tables,  on  the  basis  of  lives,  and  143  per  cent,  on  the 
basis  of  amounts.  Among  the  female  impaired  lives  the  corre- 
sponding percentages  were  162  per  cent,  by  lives  and  199  per  cent. 
by  amounts. 

The  duration  of  the  effect  of  selection  on  the  part  of  annuitants 
is  an  interesting  study.  It  seems  pretty  well  established  that  the 
immediate  effect  of  selection  does  not  disappear 
as  early  as  at  the  end  of  the  first  five  years.  This 
may  be  illustrated  by  the  following  extract  from 
the  British  Government  Annuitants  Experience  (1910),  in  which 
the  expectations  of  life  are  shown  by  two  aggregate  tables,  one 
based  on  the  combined  experience  after  eliminating  the  first  five 
years  of  exposure  only,  and  the  other  after  eliminating  the  first 
ten  years  of  exposure. 


Effect  of 
Selection. 


Group  of  Ages. 

Males. 

Females. 

Aggregate 

Excluding  First 

5  Years. 

Aggregat* 

Excluding  First 

10  Years. 

Aggregate 

Excluding  First 

5  Years. 

Aggregate 

Excluding  First 

10  Years. 

50-54 

55-59 

18.69 

15.66 

12.61 

9.83 

7.41 

18.52 

15.23 

12.34 

9.71 

7.27 

21.60 

18.04 
14.61 
11.58 

8.73 

21.19 
17.67 
14.37 
11.39 

8.67 

60-64 

65-69 

70-74 

The  expectation  of  life  of  both  males  and  females  is  seen  to  be 
somewhat  lower  by  the  latter  table  than  by  the  former  at  all  ages. 
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In  Mr.  Hunter's  American  Annuitants  Experience,  we  also  ob- 
serve a  higher  rate  of  mortality  after  the  tenth  year  than  during 
the  period  6-10  years,  the  ratio  of  actual  to  expected  deaths  by 
the  British  Offices  Tables  for  male  lives  being  86  per  cent,  during 
the  years  6-10  and  98  per  cent,  during  the  years  11  and  over. 
In  the  case  of  the  female  experience,  the  ratios  are  82  per  cent, 
and  86  per  cent,  respectively.  The  same  feature  is  observed  in  the 
Sun  Life  experience  by  lives,  the  ratios  for  the  two  periods  being 
84  per  cent,  and  140  per  cent,  for  males,  and  69  per  cent,  and  76 
per  cent,  for  females,  but  owing  to  the  comparatively  short  dura- 
tion of  this  experience,  the  exposures  and  deaths  after  the  first  ten 
years  are  proportionately  small.  As  the  business  becomes  older 
and  the  average  duration  of  the  exposures  increases  we  may  ex- 
pect the  ratio  of  actual  to  expected  deaths  for  the  whole  experience 
to  increase  somewhat  as  compared  with  the  British  Offices  Tables. 

Assuming  that  the  ultimate  rate  of  mortality  is  not  reached  at 
the  end  of  five  years,  the  procedure  of  preparing  select  tables  for 
five  years  and  basing  the  ultimate  table  on  the  total  experience 
excluding  the  first  five,  years  only  is  to  somewhat  underestimate 
the  ultimate  rate  of  mortality.  In  an  annuity  experience,  how- 
ever, this  is  the  safe  course  to  pursue. 

The  low  mortality  experienced  by  the  Sun  Life  under  its  British 
annuities  is  probably  partly  due  to  the  general  improvement  in 
mortality  in  recent  years,  but  no  doubt  is  largely  accounted  for  by 
a  strong  self-selection  which  has  been  at  work.  It  would  appear 
to  indicate  that  a  company  actively  soliciting  annuities  in  Great 
Britain,  and  obtaining  its  business  chiefly  from  persons  who  con- 
sider it  to  their  advantage  to  purchase  an  annuity  rather  than 
invest  their  money  in  some  other  way,  cannot  safely  count  upon 
a  higher  rate  of  mortality  under  its  British  business  than  under 
business  secured  in  Canada  and  the  United  States.  It  illustrates 
forcibly  the  difficulty  of  predicting  the  probable  future  rate  of 
mortality  among  annuitants,  because  of  the  many  influences  which 
may  affect  the  rate  one  way  or  the  other. 

In  the  calculation  of  annuity  premiums,  we  should  be  guided  by 

the  same  principles  as  are  observed  in  the  calculation  of  premiums 

for  life  assurance,  the  element  of  mortality,  how- 

p      .  ever,  being  looked  at  from  the  opposite  point  of 

view.     In  making  life  assurance  calculations  we 

start  with  a  safe  table  of  mortality,  one  under  which  the  death  rate 

is  somewhat  higher  than  we  expect  to  experience  under  careful 
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methods  of  selection,  wc  adopt  a  conservative  rate  of  interest  and 
make  suitable  provision  for  expenses.  In  the  calculation  of  annuity 
premiums,  however,  companies  have  been  compelled  to  use  as  their 
basis  of  mortality  a  table  under  which  it  has  been  realized  in  ad- 
vance that  a  loss  from  mortality  will  probably  be  sustained.  A 
conservative  rate  of  interest  has  then  been  adopted  and  surplus 
interest  earnings  have  l)een  depended  upon  to  offset  the  loss  from 
mortality.  Thus  far  the  margin  from  surplus  interest  has  prob- 
ably been  more  than  sufficient  in  most  companies  to  offset  the  loss 
from  mortality,  but  this  is  not  an  entirely  satisfactory  method  of 
conducting  the  business.  The  rates  of  mortality  by  the  basic  table 
should  be  sufficiently  low  that  they  can  be  relied  upon  as  being 
fairly  representative  of  future  experience.  Due  effect  should  then 
be  given  to  the  interest  and  expense  factors,  but  the  basic  founda- 
tion should  be  a  satisfactory  mortality  table. 

Another  point  which  must  not  be  lost  sight  of  is  that  even  though 
the  annuity  premiums  may  be  sufficient,  a  loss  may  ultimately  re- 
sult if  reserves  are  not  carried  on  a  proper  basis, 
P  through  the  distribution  of  an  apparent  surplus. 

It  would  therefore  seem  to  be  the  part  of  wisdom 
not  to  be  satisfied  with  holding  merely  the  legal  reserves  according 
to  the  existing  Government  standard  (the  B.O.  Tables  or  the  Mc- 
Clintock  Tables,  as  the  case  may  be) ,  but  to  gradually  accumulate 
a  contingent  reserve  out  of  surplus  interest  earnings  . 

In  view  of  the  high  rates  of  interest  at  present  prevailing  and 
the  pressure  exerted  by  the  field  force  to  obtain  more  favorable 
annuity  terms,  we  must  guard  against  the  danger  of  making  our 
rates  too  low,  through  being  influenced  to  consider  the  problem 
chiefly  from  the  standpoint  of  the  rate  of  interest,  and  failing  to 
realize  fully  the  necessity  of  providing  for  a  greater  vitality  among 
annuitants  than  that  predicted  by  any  existing  standard  table.  The 
advances  in  medical  and  surgical  science  in  the  future  may  be 
looked  for  particularly  in  the  direction  of  lessening  the  ill  effects 
of  those  diseases  most  common  to  the  advanced  ages  of  life,  and 
these  are  the  ages  at  which  annuities  are  most  frequently  taken. 
Accordingly,  it  seems  reasonable  to  expect  that  the  vitality  of 
annuitants  will  continue  to  improve  in  the  future.  Such  investi- 
gations as  the  present  impress  upon  us  the  importance  of  review- 
ing the  mortality  among  annuitants  at  frequent  intervals  in  order 
that  effect  may  be  given  promptly  to  any  definite  improvement  in 
vitality  that  may  be  taking  place. 
32 
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Legal  Notes. 

BY 

WENDELL   M.  STRONG. 

{Mennber  of  the  New   York  Bar.) 

Suicide:  Public  Policy: — (The  Northwestern  Mutual  Life 
Insurance  Company  vs.  Johnson,  and  National  Life  Insurance  Com- 
pany of  Vermont  vs.  Miller,  United  States  Supreme  Court,  not  yet 
reported.)  The  insured  committed  suicide.  Of  the  two  policies 
involved,  one  had  a  suicide  clause  running  for  two  years ;  the  other 
made  no  reference  to  suicide  but  had  a  one  year  incontestable 
clause.  The  suicide  took  place  more  than  two  years  after  the  date 
of  the  policies.  The  question  was  whether  suicide  would  defeat 
recovery  under  the  general  consideration  of  public  policy.  That  it 
should  seem  to  would  be  in  line  with  the  precedents  in  the  United 
States  Supreme  Court. 

The  court  held,  however,  that  in  a  case  like  this  where  the  policy 
had  been  in  force  a  considerable  time,  so  that  any  probabilit}'  of 
its  having  been  taken  out  with  intent  to  obtain  payment  by  com- 
mitting suicide  was  practically  eliminated,  suicide  was  not  a  de- 
fense.   An  extract  from  the  opinion  is : 

"When  a  clause  makes  a  policy  indisputable  after  one  or  two 
years,  the  mere  evocation  of  a  possible  motive  for  self  slaughter  is 
at  least  not  more  objectionable  than  the  creation  of  a  possible 
motive  for  murder.  The  object  of  the  clause  is  plain  and  laudable 
— to  create  an  absolute  assurance  of  the  benefit,  as  free  as  may  be 
from  any  dispute  of  fact  except  the  fact  of  death,  and  as  soon  as  it 
reasonably  can  be  done.  It  is  said  that  the  insurance  companies 
now  generally  issue  policies  with  such  a  clause." 

Note. — The  facts  of  the  case  as  given  by  the  insurance  papers 
reveal  that  in  contesting  the  claim  the  companies  were  not  attempt- 
ing to  avoid  payment  of  the  policies  because  of  suicide  after  the 
policies  had  been  in  force  two  years,  but  were  contesting  because 
there  was  no  proof  that  seemed  to  them  sufficient  of  the  insured's 
death  having  occurred  at  all,  the  claim  being  that  he  died  by 
suicide. 
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Error  in  Endorsement  of  Term  of  Extended  Insurances  : — 
(Kimball  vs.  New  York  Life  Insurance  Comj^any,  Supreme  Court 
of  Vermont,  108  Atl,  Eep.  921.)  AVhen  the  policy  lapsed  an  en- 
dorsement of  the  term  for  which  the  extended  insurance  ran  had 
been  made;  by  clerical  error  the  endorsement  stated  too  long  a 
term.  The  insured  died  after  the  date  when  by  the  policy  con- 
tract the  term  had  expired  but  before  the  expiry  date  stated  in 
the  erroneous  endorsement.  The  company  brought  a  bill  in  equity 
to  reform  or  cancel  the  endorsement  but  relief  was  denied  (T.  A. 
S.  A.,  XX,  4i6).  It  then  defended  a  suit  at  law  on  the  policy  and 
obtained  a  favorable  decision  in  the  Supreme  Court.  The  follow- 
ing extract  shows  the  reasoning  of  the  court : 

"■  The  indorsement  is  not  a  contract  and  is  nothing  more  than 
an  admission.  It  has  no  more  force  in  evidence  than  it  would  have 
had  if  it  had  been  upon  a  separate  piece  of  paper  referring  to  the 
policy,  or  had  been  a  letter  sent  to  the  insured.  It  is  not  provided 
fpr  nor  required  by  the  policy.  It  is  in  the  same  class  with  a  re- 
ceipt for  money.  The  policy  provides  the  term  of  extended  insur- 
ance and  requires  no  indorsement  upon  it  to  give  effect  to  that  pro- 
vision. The  insurance  company  could  properly  be  allowed  to 
explain  or  contradict  it,  unless  by  its  conduct  and  reliance  thereon 
by  the  insured  it  was  estopped  from  so  doing.  No  estoppel  being 
presented  by  the  record,  no  question  is  presented  for  consideration 
in  that  regard." 

This  decision  nullifies  the  practical  effect  of  what  seemed  an  un- 
fortunate precedent  in  the  result  of  the  equity  case. 

Error  in  Writing  Policy: — (Rougon  vs.  Equitable  Life  As- 
surance Society  of  United  States,  Supreme  Court  of  Louisiana,  83 
So.  Eep.  434.)  The  error  consisted  in  entering  an  amount  for  the 
reserve  guaranteed  as  the  surrender  value  at  the  end  of  the  twen- 
tieth year  which  was  $3,000  too  large.  This  amount  was  appar- 
ently not  entered  in  the  body  of  the  policy  but  in  a  "panel"  on 
the  back  of  the  policy  under  the  heading  "  List  of  Privileges  and 
Conditions."  The  insured  attempted  to  surrender  the  policy  for 
the  figure  written  on  the  policy  and  brought  suit  to  obtain  this  as 
the  surrender  value.  It  appeared  from  the  testimony  and  sur- 
rounding circumstances  that  the  error  was  simply  that  of  a  policy 
writer  who  wrote  the  figure  8  where  he  should  have  written  the 
figure  5.  The  court  held  that  the  error  in  entering  the  figure  did 
not  give  the  insured  the  right  to  claim  the  incorrect  amount  as  the 
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surrender  value.  In  the  opinion  it  was  stated  whether  the  panel 
on  the  back  of  the  policy  were  held  to  be  part  of  the  contract  or  not 
would  not  affect  the  decision. 

Eeinstatemext  : — (Mutual  Life  Insurance  Company  vs.  Love- 
joy,  Supreme  Court  of  Alabama,  83  So.  Eep.  591.)  The  policy 
contained  a  provision  giving  the  right  to  reinstate  "  upon  evidence 
of  insurability  satisfactory  to  the  Company,  etc.,"  within  three 
years  after  lapse.  An  agreement  was  made  in  the  application  for 
reinstatement  that  in  the  case  of  suicide  within  one  year  of  date 
of  reinstatement,  the  reinstatement  should  be  void.  The  court  held 
that  when  the  policy  was  reinstated  in  accordance  with  the  clause 
therein  giving  the  right  to  reinstate  no  further  condition  could  be 
imposed  by  the  company  and  that  consequently  the  provision  in 
the  reinstatement  agreement  as  to  the  effect  of  suicide  was  void. 
The  following  extract  from  the  opinion  shows  the  reasoning  of  the 
court : 

"  Tlie  original  policy,  on  which  the  action  was  brought  and  whicli 
was  reinstated,  gave  the  insured  the  right  to  have  it  reinstated 
without  the  above  condition,  and  the  condition  together  with  others 
were  on  printed  forms  or  blanks  furnished  by  the  company,  and 
there  was  absolutely  no  consideration  to  support  the  new  agree- 
ment; but  it  was  the  intention  and  contract  right  of  the  insured 
under  the  original  contract  of  insurance,  which  is  here  sued  on, 
that  the  policy  should  be  reinstated  on  certain  conditions  which 
were  complied  with,  and  the  original  policy  thus  reinstated.  It  is 
certain  that  the  contract  was  to  reinstate  the  original,  not  to  make 
a  new  contract,  or  amend  or  change  the  old ;  and  that  the  rights 
and  liabilities  of  both  parties  after  the  renewal  or  reinstatement 
should  be  the  same  as  if  there  never  had  been  a  forfeiture.  The 
rights  and  liabilities  of  the  parties  dated  from  the  time  of  the 
original  contract,  and  not  from  the  time  of  the  renewal — as  the 
conditions  in  the  application  for  renewal  would  indicate,  or  would 
follow  if  they  were  binding." 

See  also  T.  A.  S.  A.,  XIX,  273. 

Cancellation  of  Policy  for  Non-payment  of  Loan: — 
(Stevens  vs.  Mutual  Life  Insurance  Company  of  New  York,  Court 
of  Appeals  of  New  York,  125  N.  E.  Rep.  682.)  The  question  was 
the  power  of  the  company  to  cancel  certain  paid-up  policies  in  ac- 
cordance with  the  loan  agreement  without  notice  to  the  insured 
upon  non-payment  of  loan,  such  cancellation  being  at  the  end  of 
the  extension  period  rather  than  at  the  original  due  date. 
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The  original  loan  became  due  January  24,  1915;  on  that  date 
interest  was  paid  and  the  loan  extended  to  January  24,  1916. 
Notices  were  sent  to  the  insured  before  January  24,  1916,  that  the 
loan  and  interest  were  due  on  that  date ;  also,  after  non-payment  of 
interest  other  letters  were  sent.  On  March  9  the  company  can- 
celled the  policies  and  on  the  13th  the  company  wrote  the  insured 
that  the  policies  had  been  cancelled  and  enclosed  a  check  for  the 
balance  due  on  each  policy.  The  insured  died  on  the  14th  before 
receiving  these  last  letters  and  the  checks.  The  loan  note  gave  the 
company  the  right  to  cancel  the  policy  at  maturity  of  the  loan 
without  notice  or  demand  for  payment.  The  Appellate  Division 
held  that  on  the  original  due  date  no  notice  would  have  been  re- 
quired but  that  the  company  could  not  cancel  at  the  end  of  the  ex- 
tension period  without  further  notice.  {T.  A.  8.  A.,  XIX,  283.) 
The  Court  of  Appeals  reversed  this  and  held  that  the  company  was 
not  liable  and  dismissed  the  case. 

False  Statement  in  Application — Insured  Not  Able  to 
Read  English  Well: — (Stanulevich  vs.  St.  Lawrence  Life  Asso- 
ciation, Court  of  Appeals  of  New  York,  127  E.  Rep.  315.)  The 
application  stated  that  the  insured  had  not  had  any  medical  or 
surgical  treatment  within  five  years,  which  statement  was  conceded 
not  to  be  the  fact.  The  insured  could  not  read  or  write  English 
well  and  the  soliciting  agent  testified  that  the  insured  informed 
him  of  his  illness  but  that  he  did  not  state  it  in  the  appliication. 
The  court  held  that,  the  application  being  part  of  the  policy,  the 
insured  was  bound  by  its  terms  and  consequently  there  could  be  no 
recovery.  This  decision  was  probably  based  largely  upon  a  New 
York  statute. 

Waiver  of  Lapse: — (Wright  vs.  Metropolitan  Life  Insurance 
Company,  St.  Louis  Court  of  Appeals,  Missouri,  221  S.  W.  Rep. 
383.)  The  policy,  an  industrial  one,  provided  four  weeks  of  grace 
for  payment  of  premium  and  also  the  right  to  revive  within  fifty- 
two  weeks  of  lapse  upon  evidence  of  sound  health.  On  November 
10,  1915,  the  company's  agent  accepted  without  inquiry  as  to 
health  premiums  on  the  policy  in  suit  seven  weeks  after  the  end 
of  the  grace  period.  At  the  same  time,  he  accepted  overdue  pre- 
miums on  policies  of  several  other  members  of  the  family.  It  was 
testified  that  at  this  time  he  stated  the  policies  had  not  lapsed.    He 
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had  on  four  previous  occasions  accepted  overdue  premiums  on  the 
policy  in  suit  in  each  case  several  days,  but  in  no  case  more  than 
one  week,  after  the  end  of  the  grace  period. 

The  insured  died  on  November  10,  1915,  several  hours  before 
the  over-due  premiums  were  paid,  this,  however,  not  being  known 
to  the  agent  at  time  of  payment.  The  case  had  been  allowed  to  go 
to  the  jury  in  the  lower  court  on  the  question  of  waiver  and  the 
verdict  had  been  against  the  company.  The  St.  Louis  Court  of 
Appeals  affirmed  the  judgment  of  the  lower  court  apparently  on 
the  ground  that  the  acts  of  the  agent  constituted  a  waiver  of  the 
lapse. 

This  decision  appears  strained.  "Wliile  there  might  have  been  a 
waiver  of  the  condition  of  "  sound  health  "  for  restoration  had  the 
insured  been  living,  the  rights  of  the  parties  had  been  fixed  by  the 
death  of  the  insured  and  this  the  court  apparently  recognized.  It, 
nevertheless,  held  that  the  acts  of  the  agent  particularly  on  No- 
vember 10  could  be  construed  as  constituting  a  waiver  of  the  lapse 
so  that  the  policy  had  been  continuously  in  force  and  was  therefore 
in  force  at  the  death  of  the  insured. 

Binding  Eeceipt: — (Eeynolds  vs.  Northwestern  Mutual  Life 
Insurance  Company,  Supreme  Court  of  Iowa,  176  N.  "W.  Eep.  207.) 
The  applicant  was  recommended  by  the  examiner  and  paid  the 
premium  on  the  day  of  the  examination.  His  death  occurred  from 
heart  disease  on  the  following  day.  A  provision  in  the  application 
stated  the  effect  payment  of  premium  should  have  as  follows: 

"...  if  the  amount  of  such  premium  is  paid  to  the  said  com- 
pany's agent  at  the  time  of  making  this  application  the  insurance 
(subject  to  the  provisions  of  the  said  company's  regular  form  of 
policy  for  the  plan  applied  for)  shall  be  effective  from  the  date  of 
my  medical  examination  therefor  and  such  a  policy  shall  be  issued 
and  delivered  to  me  or  my  legal  representatives,  provided  the  said 
company  in  its  judgment  shall  be  satisfied  as  to  my  insurability, 
on  the  plan  applied  for,  on  the  date  of  such  medical  examination; 
and  (3)  that  if  said  company  shall  not  be  so  satisfied  the  amount 
of  the  premium  paid  shall  be  returned." 

The  company  received  the  application  and  finding  a  record  of 
impairment  at  a  previous  date  and  not  knowing  of  the  death  of  the 
insured  sent  out  in  regular  course  for  a  statement  from  him  re- 
garding the  impairment.  This  statement  was  of  course  never  re- 
ceived and  the  company  never  approved  the  application.  Suit  was 
brought,  several  theories  being  advanced  to  sustain  the  claim : 
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1st,  That  the  insurance  was  in  force  by  payment  of  premium 
until  the  application  was  declined  by  the  company.  The  court 
held  there  was  no  warrant  for  this  in  the  condition  on  which  pay- 
ment Avas  received ; 

2nd.  That  the  provision  of  the  Iowa  code  making  the  favorable 
report  of  the  examiner,  unless  procured  by  fraud,  binding  on  the 
company  applied.  The  court  held  that  this  provision  had  no  ap- 
plication until  the  policy  was  issued ; 

3rd.  That  the  question  should  have  been  submitted  to  the  jury 
whether  the  refusal  of  the  company  to  issue  a  policy  was  due  to  the 
death  of  the  insured.  The  court  called  attention  to  the  sending 
out  in  due  course  for  further  information  and  to  the  fact  that  it 
could  hardly  be  claimed  that  applicant  was  a  fit  subject  for  insur- 
ance when  examined  and  held  that  there  was  nothing  to  go  to  a 
jury. 

The  verdict  for  the  company  was  affirmed. 

In  the  course  of  the  opinion  the  court  thus  defined  the  effect  of 
the  payment  and  receipt  therefor : 

"  It  is  our  conclusion  that  the  contract  became  binding,  and  the 
insurance  effective,  on  the  date  of  the  medical  examination,  sub- 
ject, however,  to  the  provisions  of  the  company's  regular  form  of 
policy  for  the  plan  applied  for,  and  the  insurability  of  the  appli- 
cant on  the  date  of  such  examination.  The  insurability  of  the 
applicant  on  the  date  of  the  medical  examination  is,  by  the  con- 
tract, made  the  test  of  the  company's  liability." 

Peemium  Note,  Eights  of  Bexeficiart: — (Brown  vs.  Life 
Insurance  Company  of  Virginia,  Supreme  Court  of  South  Caro- 
lina, 103  S.  E.  Eep.  555.)  After  the  policy  had  been  in  force  a 
year  and  a  half,  the  insured  instead  of  paying  the  semi-annual 
premium  then  due  in  cash  paid  part  in  cash  and  executed  a  60- 
day  s'  note  for  the  remainder.  The  note  contained  the  provision 
that  failure  to  pay  it  when  due  would  render  the  policy  void.  The 
policy  contained  the  right  to  change  the  beneficiary.  The  question 
was  whether  the  cash  and  note  constituted  payment  of  the  premium 
so  as  to  make  the  policy  in  force  to  the  next  premium  due  date  and 
the  thirty  days  of  grace  beyond  or  whether  the  failure  to  pay  the 
note  made  the  policy  void  in  accordance  with  the  provisions  of  the 
note.  The  court  held  that  the  beneficiary  was  not  bound  by  the 
note  so  that  the  policy  remained  in  force. 
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"  The  insured  and  the  insurer  could  not  impair  the  rights  of  the 
plaintiff  under  the  policy,  by  a  subsequent  contract  to  which  she 
was  not  a  party." 

It  seems  as  if  the  court  was  incorrect  in  holding  that  the  bene- 
ficiary's rights  were  impaired  by  the  contract  contained  in  the  note. 
Without  the  making  of  such  note  the  premium  would  not  have  been 
paid  and  the  policy  would  have  lapsed  at  the  time  the  note  was 
given  so  that  the  insurance  protection  to  the  beneficiary  would  have 
terminated  earlier  than  under  the  contract  in  the  note.  Thus  by 
the  contract  under  the  note,  even  though  the  policy  was  forfeited 
on  maturity  of  the  note,  it  was  in  force  longer  than  it  otherwise 
would  have  been  and  this  added  to  rather  than  subtracted  from  the 
rights  of  the  beneficiary. 

It  is  to  be  noted  that  the  court  here  treated  the  beneficiary  as 
having  a  vested  rather  than  merely  a  contingent  interest  even 
though  the  policy  gave  the  insured  the  privilege  of  changing  the 
beneficiary. 

Insured  III  when  Policy  Delivered: — (Guarascio  vs.  Pru- 
dential Insurance  Company  of  America,  Supreme  Court  of  Wash- 
ington, 187  Pac.  Rep.  405.)  The  policy  provided  that  it  should 
not  take  effect  until  it  was  delivered  and  premium  paid  while  the 
insured's  health,  habits  and  occupation  were  the  same  as  described 
in  the  application.  The  insured  shortly  after  making  application 
became  ill  and  died  in  the  hospital  a  few  hours  after  the  policy  was 
delivered.  The  policy  was  delivered  to  the  father  of  the  insured 
and  the  agent  making  delivery  had  no  knowledge  of  the  insured's 
sickness.    The  court  held  as  follows : 

"  It  is  conclusively  sho\\ai  that  at  the  time  the  policy  here  was 
delivered  the  assured  was  not  in  as  good  health  as  he  was  at  the 
time  he  made  the  application,  or  as  described  therein.  On  the  con- 
trary, it  is  conclusively  shown  that  when  the  policy  was  delivered 
he  was  very  sick  of  an  ailment  from  which  he  died  a  few  hours 
thereafter.  Under  the  doctrine,  therefore,  of  the  Logan  Case  it 
must  be  held  that  although  the  policy  was  delivered  it  never  became 
effective." 

Murder  of  Insured  by  Beneficiaby: — (Spicer  vs.  New  York 
Life  Insurance  Company,  United  States  District  Court,  363  Fed. 
Rep.  764.)  The  policy  was  a  joint  life  policy  on  the  lives  of  hus- 
band and  wife  in  favor  of  the  survivor.  The  husband  murdered 
the  wife.     Suit  was  brought  by  the  administrator  of  the  wife  on 
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the  theory  that  the  survivor  (the  husband)  having  disqualified 
himself  to  take,  the  company  was  liable  to  the  deceased's  estate. 

The  court  held  that  the  policy  was  a  "joint  contract  enforce- 
able only  in  favor  of  the  survivor  of  the  insured  "  and  that  the  sur- 
vivor having  forfeited  his  rights  there  could  be  no  recovery  in  favor 
of  the  administrator  of  the  deceased's  estate. 

While  the  opinion  refers  to  the  peculiar  nature  of  the  joint  life 
contract,  some  of  the  reasoning  would  apply  to  the  case  when  a 
beneficiary  under  a  single  life  policy  murders  the  insured. 

OwNEESHip  OF  Money  Paid  under  "  Facility  of  Payment  " 
Clause: — (In  re  Eeilly's  Estate,  Surrogate's  Court  of  New  York 
State,  182  N.  Y.  Supp.  221.)  This  was  a  proceeding  by  the  ad- 
ministratrix of  the  estate  of  the  insured  for  various  moneys  and 
properties  alleged  to  be  withheld  by  the  sister  of  the  insured.  One 
of  the  items  involved  in  the  proceeding  was  money  paid  to  the 
sister  under  a  "  Facility  of  Payment "  clause,  a  clause  common  to 
industrial  policies.  It  was  held  that  this  clause  was  for  the  protec- 
tion of  the  insurance  company  only  and  that  the  insurance  com- 
pany could  not  '•'  by  electing  to  pay  one  of  the  persons  mentioned, 
invest  that  person  with  the  absolute  ownership  of  the  moneys  paid." 

Change  of  Beneficiary: — (Hurd  vs.  Penn  Mutual  Life  In- 
surance Company  et  al.,  Supreme  Court  of  Kansas,  186  Pac.  Eep. 
998.)  The  insured's  wife  was  the  beneficiary  named  in  the  policy. 
It  was  claimed,  however,  that  the  beneficiary  had  been  changed  to 
his  estate.  The  request  for  change  of  beneficiary  was  made  in  con- 
junction with  a  request  to  surrender  the  policy  for  cash.  The 
policy,  however,  had  been  lost  and  the  company  required,  before 
carrying  out  the  transaction,  a  bond  of  indemnity ;  apparently,  ac- 
cording to  the  opinion  of  the  court,  this  bond  was  required  for  the 
change  of  beneficiary  as  well  as  for  the  payment  of  money  in  sur- 
render of  the  policy.  The  bond  had  not  been  furnished  at  the  time 
of  the  insured's  death.  Both  the  estate  and  the  widow  claimed  the 
right  to  the  proceeds.  The  policy  had  the  usual  clause  requiring 
endorsement  of  change  of  beneficiary  on  the  policy  by  the  com- 
pany to  make  it  effective. 

The  court  held  that  no  change  of  beneficiary  had  been  effected, 
basing  this  opinion  chiefly  on  the  fact  that  the  conditions  required 
by  the  contract  for  such  change  had  not  been  fulfilled  and  that  the 
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company  had  not  consented  to  accept  what  had  been  furnished^  as 
sufficient  to  effect  the  change,  but  had  required  the  further  bond  of 
indemnity  which  was  never  furnished.  The  case  is  distinguished 
in  the  opinion  from  certain  others  in  which  the  change  was  held 
to  have  taken  place  although  the  requirements  of  the  policy  con- 
tract had  not  all  been  fulfilled,  by  the  fact  that,  in  this  case,  the 
company  had  not  consented  to  waive  the  requirements  not  fulfilled. 
The  court  also  mentioned  the  fact  that  the  request  for  change  of 
beneficiary  was  practically  part  of  the  request  to  surrender  for 
cash  and  presumably  a  means  of  attaining  such  surrender  and  not 
an  independent  action  evincing  a  wish  to  change  the  beneficiary  in 
any  case. 

A  further  interesting  point  came  out  in  reference  to  the  bene- 
ficiary clause.  The  policy  was  payable  by  instalments  and  the  ap- 
plication had  designated  the  wife  as  beneficiary  with  the  request 
that  a  named  daughter  receive  any  instalment  becoming  payable 
after  the  death  of  the  wife.  The  latter  provision,  however,  that  the 
remainder  of  the  instalments  were  to  be  payable  to  the  daughter 
was  not  incorporated  in  the  policy  when  written.  The  court  held 
that  the  contract  consisted  of  the  policy  and  the  application  and 
that  the  two  should  be  interpreted  together  so  that  the  daughter 
was  entitled,  as  against  the  wife's  estate,  to  instalments  payable 
after  the  death  of  the  wife. 

Change  of  Beneficiaey: — (New  England  Mut.  Life  Ins.  Co. 
vs.  Eeid  et  al..  United  States  District  Court,  263  Fed.  Rep.  451.) 
The  policy  in  question  had  the  ordinary  clause  giving  the  right  to 
change  the  beneficiary  upon  written  request  to  the  home  office  to 
take  effect  when  endorsed  by  the  company  on  the  policy.  The 
policy  was  originally  payable  to  the  insured's  sister,  but  upon  his 
marriage  he  wrote  to  the  company  stating  that  he  wished  it  made 
payable  to  his  wife.  Blanks  were  sent  to  the  insured  and  were  re- 
ceived about  the  time  he  was  starting  on  a  trip  for  the  summer  and 
got  into  baggage  that  was  put  in  storage  so  that  they  were  inac- 
cessible. He  wrote  again,  sending  his  annual  premium  and  indi- 
cating that  he  desired  to  change.  Later  he  executed  the  forms  of 
request,  but  for  some  reason  neglected  to  forward  the  request  and 
the  policy  to  the  company.  He  died  of  the  influenza  after  a  short 
illness  in  the  fall  after  the  correspondence  had  taken  place.  The 
sister  and  insured's  wife  both  claimed.  The  company  filed  a  bill 
of  interpleader.    The  court  held : 
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"The  evidence  in  this  ease  satisfied  me,  however,  that  the  wish, 
three  times  put  in  writing  by  the  insured,  namely,  in  his  letters  of 
June  16th  and  of  August  22d,  and  by  his  signature  on  the  com- 
pany's blanks  on  September  23rd,  was  never  changed.  He  wanted 
to  do  what  every  normal  man,  situated  as  he  was,  would  and  should 
have  felt  like  doing.  When  he  married  his  duty  was  to  look  out 
for  his  wife.  If  he  should  die,  she,  and  not  his  sister,  had  the  first 
claim  upon  any  insurance,  the  disposition  of  which  he  could  con- 
trol. He  recognized  his  obligation,  and  promptly  after  his  mar- 
riage sought  to  discharge  it.  Various  incidents  and  accidents  pre- 
vented his  sending  the  policy  to  the  company,  or  at  least  resulted 
in  its  not  being  sent." 

Elsewhere  in  the  opinion  the  court  held  that  the  provision  that 
the  substitution  should  not  take  effect  until  endorsement  was  made 
is  for  the  protection  of  the  company,  and  that  in  this  case  the  com- 
pany did  not  ask  for  it,  having  paid  the  money  into  court  under  a 
bill  of  interpleader.  Apparently  the  court  was  influenced  by  the 
facts  in  the  case  which  seemed  to  show  beyond  question  the  inten- 
tion of  the  insured  to  make  the  change. 

Beneficiary  under  Certificate  of  Fraternal  Order: — 
(Supreme  Council  of  Eoyal  Arcanum  vs.  Churlo,  United  States 
District  Court,  263  Fed.  Rep.  755.)  The  certificate  was  in  favor 
of  the  insured's  wife  as  heneficiary.  She  obtained  a  divorce  but  no 
change  was  made  in  the  certificate  before  the  death  of  the  insured 
nor  was  it  the  insured's  desire  to  change  the  beneficiary.  The  by- 
laws of  the  order  provided  that  in  case  of  divorce  the  designation  of 
wife  as  beneficiary  should  terminate. 

On  the  death  of  the  insured  both  the  divorced  wife  and  the  next 
of  kin  claimed,  and  the  order  filed  a  bill  of  interpleader. 

The  court  held  that  as  the  by-laws  of  a  society  are  for  its  own 
protection,  only  the  society  can  raise  the  objection  that  a  bene^ 
ficiary  does  not  come  within  a  class  which  may  be  designated ;  that 
the  society  had  waived  its  right  to  object  by  filing  its  bill  of  inter- 
pleader and  depositing  the  money  in  court,  and  that  the  divorced 
wife  was  entitled  to  the  amount  payable. 

Change  of  Beneficiary:  Undue  Influence: — (New  York 
Life  Insurance  Company  vs.  Dunn  et  al.,  California  District  Court 
of  Appeal,  188  Pac.  Eep.  1028.)  After  the  death  of  the  insured, 
the  original  beneficiary  claimed  the  proceeds,  attacking  the  change 
of  beneficiary  on  the  ground  that  it  was  "induced  by  fraud  and 
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undue  influence."  It  was  admitted,  however,  that  the  insured  at 
the  time  of  changing  the  beneficiary  was  of  sound  mind.  The  court 
held  that  the  change  was  valid  and  that  no  cause  of  action  existed 
in  favor  of  the  first  named  beneficiary. 

Beneficiary  Option  :  Right  of  Insured  to  Borrow  without 
Consent  of  Beneficiary: — (Lamar  Life  Insurance  Company  vs. 
Moody,  Supreme  Court  of  Mississippi,  84  So.  Rep.  135.)  The  in- 
sured obtained  a  loan  from  the  company  for  which  the  policy  was 
pledged  as  collateral  security.  Afterwards  the  interest  on  the  loan 
and  the  premium  not  being  paid,  the  policy  was  cancelled.  The 
policy  contained  the  right  to  change  the  beneficiary.  The  question 
involved  in  this  suit  was  whether  the  insured  had  the  right  to 
pledge  the  policy  for  the  loan.  The  court  held  that  the  insured 
had  the  right,  the  beneficiary  having  only  a  contingent  interest. 

Equitable  Assignment: — (Schoenholz  vs.  New  York  Life  In- 
surance Company  et  al.,  Supreme  Court  of  N.  Y.,  Appellate  Divi- 
sion, 183  N.  Y.  Supp.  251.)  The  policy  was  issued  in  favor  of  the 
sister  of  the  insured  as  beneficiary.  Later  the  insured  agreed  in 
consideration  of  marriage  to  assign  the  policy  to  the  plaintiff,  who 
later  became  the  insured's  wife.  He  delivered  the  policy  to  the 
plaintiff  who  thereafter  paid  the  premiums  thereon.  The  policy 
gave  the  right  to  the  insured  under  the  usual  conditions  to  change 
the  beneficiary  but  at  his  death  no  steps  seem  to  have  been  taken 
to  make  this  change.  The  wife  claimed  on  the  strength  of  an 
equitable  assignment.  The  court  held  that  the  wife  was  entitled  to 
the  proceeds  as  against  the  named  beneficiary. 

A  decision  of  the  Court  of  Appeals  on  this  case  will  be  awaited 
with  interest. 

Military  Service  in  Time  of  War: — (Nutt  vs.  Security  Life 
Insurance  Company  of  America,  Supreme  Court  of  Arkansas,  218 
S.  W.  Rep.  675,  and  Reid  vs.  American  National  Assurance  Com- 
pany, Springfield  Court  of  Appeals,  Mo.,  218  S.  W.  Rep.  957.) 
In  the  first  of  these  cases  the  policy  provided  that  "  in  case  of  the 
death  of  the  insured  while  engaged  in  such  service  (military  or 
naval  service  in  time  of  war)  without  a  permit,  the  amount  payable 
hereunder  shall  be  the  reserve."  In  the  second  the  policy  pro- 
vided that  the  amount  payable  should  be  limited  to  the  reserve  "  if 
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the  insured  shall  die  or  become  disabled  while  engaged  in  military 
or  naval  service  in  time  of  war,"  In  the  first  case,  the  insured  was 
a  private  in  the  United  >States  Army,  did  not  obtain  a  permit  and 
died  of  influenza  at  one  of  the  camps  in  this  country.  In  the  sec- 
ond case,  the  insured  was  a  private  in  the  United  States  Army  and 
died  of  pneumonia  at  one  of  the  camps  in  this  couutrj'.  In  the 
first  case,  the  court  held  that  the  company  was  liable  for  the  full 
amount  laying  emphasis  on  the  word  "engaged."  In  the  second 
case,  the  court  held  that  the  amount  recoverable  was  reduced  to  the 
reserve. 

Such  cases  cannot  be  reconciled. 

A  case  in  line  with  the  latter  of  the  above  is  Euddock  vs.  Detroit 
Life  Insurance  Company,  Supreme  Court  of  Michigan,  177  N.  W. 
Eep.  242.  A  provision  in  the  policy  stated  that  the  policy  was  un- 
restricted ..."  except  for  naval  or  military  service  in  time  of  war 
without  permit.  .  .  ."  The  application  also  used  the  expression 
"  enter  or  be  engaged  in  "  military  or  naval  service.  The  insured 
was  inducted  into  military  service  and  several  months  after  died 
at  Camp  Custer  of  pneumonia.  He  had  not  applied  for  a  permit. 
The  court  held : 

"  An  examination  of  the  authorities  is  convincing  that  one  has 
entered  '  military  service '  when  he  has  passed  the  examination, 
taken  the  oath,  been  enrolled  as  a  soldier,  and  become  subject  to  the 
orders  of  the  military  branch  of  the  government,  ,  ,  ,  We  think 
the  parties  to  this  contract  so  understood  the  term,  as  '  military 
service '  in  times  of  peace  did  not  suspend  the  contract  or  relieve 
defendant  of  liability.  The  parties  had  the  right  to  draw  the  line 
where  liability  would  cease  in  time  of  war.  They  drew  it  at  the 
point  where  the  insured  entered  '  military  service,'  when  he  was 
inducted  into  that  service." 

War  Clause: — (Mattox  vs.  New  England  Mutual  Life  Insur- 
ance Company,  Court  of  Appeals  of  Georgia,  103  S,  E.  Eep,  180.) 
The  insured  died  in  service  while  on  his  way  to  France.  The  war 
clause  of  the  policy  provided  that  if  the  extra  premium  required 
for  military  or  naval  service  was  not  paid  within  thirty  one  days 
after  so  engaging  (and  it  was  not  paid  in  this  case)  the  company 
should  be  liable  only  for  the  premiums  paid.  The  plaintiff  con- 
tended in  effect  that  although  the  insured  had  not  notified  the  com- 
pany of  his  entering  military  service,  the  full  amount  of  the  policy 
was  payable  because  the  company  had  never  made  a  demand  on  the 
insured  for  the  extra  premium. 
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The  court  held  the  company  was  not  liable  except  for  a  return 
of  the  premium  paid. 

''  In  our  judgment;,  even  if  it  be  conceded  that  there  is  ambiguity 
in  the  war  clause  of  the  policy,  it  would  be  an  unreasonable  and  a 
strained  construction  to  hold  that  under  that  clause,  and  the  other 
provisions  of  the  policy,  it  was  the  duty  of  the  insurance  company 
to  keep  such  close  track  of  the  insured  as  to  ascertain,  without  any 
notice  from  him,  that  he  was  about  to  enlist  in  military  service, 
and  to  notify  him  that  the  company  required  of  him  a  certain 
amount  as  an  extra  premium  for  the  war  service  in  which  he  was 
about  to  engage." 

Common  Carrier: — (Anderson  vs.  Fidelity  &  Casualty  Com- 
pany of  New  York,  Court  of  Appeals  of  New  York,  127  N.  E.  Rep. 
584.)  The  question  in  this  case  is  whether  a  taxicab  is  a  common 
carrier.  This  is  of  particular  interest  because  of  the  class  of  double 
indemnity  clauses  which  provide  for  double  indemnity  in  case  of 
death  while  passenger  on  a  common  carrier.  The  court  held  the 
taxicab  to  be  a  common  carrier.  The  following  extract  from  the 
opinion  expresses  a  little  more  definitely  the  circumstances  under 
which  a  taxicab  is  a  common  carrier: 

^' .  .  .  it  is  clear  that  a  taxicab  equipped  with  a  taximeter  '  cruis- 
ing' along  the  streets  of  a  city  offering  its  services  to  the  fijst 
comer,  looking  for  'fares'  to  any  place  within  the  city  limits  at  a 
fixed  price  to  be  controlled  by  the  distance  and  recorded  by  a  tax- 
imeter, is  a  public  conveyance  within  the  usual  concept  of  the  term 
and  also  legally.  Its  character  does  not  change  by  reason  of  some 
passer-by  accepting  the  offer  publicly  made  of  its  services.  It  was 
a  public  offer  of  conveyance  which  he  accepted,  and  the  instrument 
of  conveyance  must  remain  as  to  him  a  public  conveyance  to  his 
journey's  end  or  his  dismissal  of  the  cab." 

See  same  case  in  Appellate  Division  {T.  A.  S.  A.,  XIX,  297). 

External,  Violent  and  Accidental  Means: — (Horton  vs. 
Travelers  Ins.  Co.,  District  Court  of  Appeals  of  California,  187 
Pac.  Eep.  1070.)  The  policj''  was  an  accident  policy  and  the  ques- 
tion was  whether  death  resulted  from  external,  violent  and  acci- 
dental means.  Infected  instruments  were  used  in  a  dental  opera- 
tion; this  resulted  in  blood  poisoning  which  terminated  in  the 
death  of  the  insured.  The  court  held  that  the  conditions  of  the 
policy  were  fulfilled  and  that  the  company  was  liable.  In  the 
course  of  a  long  opinion  the  court  said  in  reference  to  the  meaning 
of  "violent": 
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"  The  root  of  the  word  '  violent '  is  force.  But  ai^y  force  how- 
ever iufinitesimal  will  suffice  if  it  is  efficient  in  producing  the  harm- 
ful results.  A  l>acillus,  if  it  enter  the  system  with  injurious  re- 
sults, moves  from  force  however  infinitesimal." 

Accidental  Means: — (Kamsey  vs.  Fidelity  &  Casualty  Com- 
pany, Supreme  Court  of  Tennessee,  223  S.  W.  Rep.  841.)  The 
policy  was  an  accident  policy  insuring  against  bodily  injury  sus- 
tained "  through  accidental  means."  It  specifically  provided  as 
follows : 

'•'  Article  7.  Blood  poisoning  resulting  directly  from  a  bodily  in- 
jury shall  be  deemed  to  be  included  in  the  said  term,  bodily  injury." 

The  insured  had  a  tooth  extracted  and  blood  poisoning  set  in  of 
which  he  died.  The  court  affirmed  the  decree  in  the  lower  court 
in  favor  of  the  company,  holding  that  the  bodily  injury  was  not 
through  accidental  means.     Extracts  from  the  opinion  are: 

"  The  bill  does  not  allege  that  the  means  causing  the  injury  were 
accidental.  The  bill  does  not  allege  that  the  tooth  was  pulled  by 
accident,  nor  does  it  allege  that  any  accident  happened  while  the 
tooth  was  being  pulled.  The  means  by  which  the  gum  was  injured 
were  intentionally  and  purposely  applied.  The  insured  knew  that 
the  inevitable  result  of  pulling  the  tooth  would  be  to  break  down 
and  lacerate  the  gum  tissue.  It  was  the  result  that  followed  the 
pulling  of  the  tooth  and  the  laceration  of  the  gum  tissue  that  was 
unlooked  for,  unexpected,  and  unforeseen.  There  can  be  no  in- 
ference from  the  allegations  of  the  bill  that  there  was  any  accident 
in  connection  with  the  pulling  of  the  tooth.  The  injury,  which  re- 
sulted to  the  gum  from  the  pulling  of  the  tooth,  was  the  ordinar}-- 
and  natural  result  of  such  an  operation. 

"We  think,  according  to  the  great  weight  of  authority,  the  rule 
is  that  the  means  must  be  accidental.  It  is  not  sufficient  that  the 
illness  or  death  that  followed  the  means  was  accidental.  In  the 
instant  case  the  injury  to  the  gum,  from  which  blood  poison  re- 
sulted, was  the  natural  result  of  pulling  the  tooth,  and  one  which 
the  insured  knew  would  be  ineviteble." 

Exteenal  Violent  and  Accidental  Means: — (Olinsky  vs. 
Eailway  Mail  Ass'n,  Supreme  Court  of  California,  189  Pac.  Rep. 
835.)  The  insured  in  this  case  suffered  a  hemorrhage  after  at- 
tempting to  swim  against  the  current  of  a  river,  the  hemorrhage 
being  caused  apparently  by  over-exertion.  He  died  some  weeks 
afterward,  his  death  coming  from  successive  hemorrhages  begin- 
ning with  the  one  mentioned.    The  question  involved  was  whether 
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there  was  anything  payable  under  a  certificate  insuring  against 
death  from  injuries  received  "through  external,  violent  and  acci- 
dental means."  The  court  held  that  though  the  result  of  the  in- 
sured's over-exertion  was  accidental,  he  did  what  he  intended  to  do 
in  the  exertion ;  consequently  the  injury  was  not  through  accidental 
means  and  that  therefore  the  company  was  not  liable. 

Liability  foe  Negligence: — (Maddock  vs.  Riggs,  Supreme 
Court  of  Kansas,  190  Pac.  Rep.  12.)  The  insured,  Maddock,  held 
a  jjolicy  in  a  fraternal  association.  The  defendant,  Riggs,  had  for 
some  years  acted  as  agent  of  the  association  in  collecting  monthly 
dues  of  the  members.  For  several  years  Maddock  had  paid  dues  to 
Riggs,  who  promptly  remitted  them.  In  1917  Riggs  ceased  to  be 
the  authorized  agent  but  Maddock  continued  to  pay  his  dues  to 
Riggs  and  he  continued  to  receive  and  remit  them.  On  August  29, 
1917,  Maddock  paid  his  dues  for  September  to  Riggs,  who,  how- 
ever, did  not  remit  them  until  October  2nd  which  was  after  they 
were  due  and  Maddock  was  suspended.  The  fact  of  his  suspension 
was  never  communicated  to  Maddock  so  that  he  never  took  meas- 
ures to  be  reinstated.  He  continued  to  pay  dues  regularly  to  Riggs 
who  deposited  them  in  a  special  fund  in  a  bank.  After  Maddock's 
death,  when  it  appeared  that  the  insurance  was  not  in  force  because 
of  the  above  stated  circumstances.,  the  beneficiary  brought  suit 
against  Riggs.  The  court  affirmed  the  judgment  of  the  lower  court 
in  favor  of  the  plaintiff. 
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Abstract  of  ti-ie  Discussion  of  Papers  Read  at  the 
Previous  Meeting. 

Pl'.KLIMIXAUY  TEHM   IXSURAXCE — A,   A.   WELCH. 

VOL.   XXI,  PAGE   125. 

MR.  E.  E.  RHODES: 

Mr.  Welch  iu  his  very  interesting  paper  has  a  good  deal  to  say 
about  the  relative  safety  of  different  plans  of  valuation.  Can  it  be 
said  that  any  plan  absolutely  insures  the  safety  of  a  company  ?  The 
purpose  of  a  valuation,  as  I  understand  it,  is  to  ascertain  whether 
a  company  has  assets  equal  to  the  accumulation  of  the  excess  of  the 
actual  net  premiums  called  for  under  the  terms  of  the  policy  con- 
tracts, over  the  natural  net  premiums.  A  company  may  liave  assets 
equivalent  to  this  excess,  calculated  on  tlie  most  rigorous  basis,  but 
if  the  assets  have  been  poorly  invested,  or  if  the  insurance  risks 
have  been  unwisely  selected,  the  safety  of  the  company  is  far  from 
being  assured.  The  most  that  can  be  said  for  a  high  reserve  basis 
is  that  it  is  a  check  against  extravagance.  It  may  also  be  and 
sometimes  is  a  check  against  development  and  growth  along  en- 
tirely proper  lines. 

I  suppose  any  particular  plan  of  valuation  may  be  regarded  as 
safe  if  it  is  based  upon  a  conservative  mortality  table  and  a  con- 
servative rate  of  interest,  and  the  principle  of  net  valuation  is  not 
seriously  impaired.  "When  the  bill  modifying  the  legal  reserve 
standard  in  New  Jerse}'',  in  conformity  with  the  agreement  reached 
between  the  committee  appointed  by  the  Association  of  Life  In- 
surance Presidents  and  the  committee  appointed  by  the  American 
Life  Convention,  was  before  the  New  Jersey  Legislature,  I  wrote 
to  the  actuaries  of  several  prominent  companies  and  asked  them 
whether  they  considered  the  proposed  standard  safe  and  reasonable, 
and  whether  in  their  opinion  it  afforded  all  necessary  protection  to 
the  insuring  public.  With  only  two  exceptions  the  replies  were  in 
the  affirmative.  I  think  we  may  therefore  consider  the  discussion 
as  to  whether  the  modified  preliminary  term  method  of  valuation  is 
"safe"  as  closed. 

The  real  question  at  issue  is  the  expense  allowance.  With  re- 
gard to  Mr,  Welch's  tables  I  might  suggest  that  the  average  allow- 
ances set  forth  in  Table  B  would  be  quite  materially  altered  if  the 
proportion  of  Ordinary  Life  business  were  increased  to,  say  75  per 
cent.,  which  is  the  proportion  existing  in  some  companies.  Neither 
would  the  average  allowances  be  as  close  as  he  shows  in  Table  B  if 
33 


504  PRELIMINARY  TERM  INSURANCE. 

he  compared  the  New  York  standard  with  the  Illinois  standard, 
which  he  favors.  All  such  comparisons  depend  so  largely  upon  the 
distribution  of  business  and  such  distribution  varies  so  widely  ac- 
cording to  whether  the  Illinois  standard  is  used  or  not,  and  also 
according  to  the  underwriting  practices  of  different  companies,  that 
no  general  conclusions  can  be  drawn  from  Table  B. 

I  do  not  like  the  Illinois  standard  as  a  measure  of  acquisition  ex- 
penses, but  I  must  acknowledge  that  it  meets  the  needs  of  young 
and  small  companies  more  satisfactorily  than  any  other  statutory 
method  now  in  use.  My  views  regarding  it  did  not  prevent  me 
from  advocating  the  measure  which  was  enacted  recently  in  New 
Jersey,  or  the  measures  which  were  introduced  this  year  in  the 
Legislatures  of  Massachusetts  and  New  York. 

It  has  been  intimated  that  the  agitation  for  the  recognition  of 
the  Illinois  standard  in  New  York  has  been  fostered  by  the  larger 
companies  through  a  desire  on  their  part  to  have  the  provisions 
of  Section  97  of  the  New  York  Insurance  Law  enlarged  or  removed. 
I  know  of  no  such  general  desire.  On  the  contrary,  I  believe  that 
the  companies  generally  are  of  the  opinion  that  Section  9T  has  been 
a  very  decided  benefit  to  them,  and  that  they  would  oppose  any 
effort  to  have  the  Section  repealed  or  materially  modified.  Neither 
do  I  believe  that  the  companies  generally  have  any  quarrel  with 
Section  96  of  the  New  York  Insurance  Law,  especially  since  the 
enactment  of  Section  96-a.  I  do  not  think  that  the  plan  of  restrict- 
ing the  amount  of  Inisiness  that  may  bo  written  is  wrong  in  prin- 
ciple. To  my  mind  such  a  restriction,  voluntary  or  otherwise, 
should  apply  to  all  mutual  companies.  The  basis  for  it  is  that  new 
business  cannot  rightfully  be  written  at  a  cost  injurious  to  the  ex- 
isting members.  I  think  it  might  be  said  that  the  limit  was  reached 
when  a  company,  by  reason  of  the  volume  of  new  business,  was  un- 
able to  maintain  its  current  dividend  scale. 

MR.  HENRY  MOIR  : 

The  tone  of  Mr.  "Welch's  essay  is  a  most  pleasing  one.  In  very 
rare  instances  can  his  intimate  friends  get  him  to  talk  about  him- 
self; yet  we  have  here  an  occasion  when  he  has  thought  well  to 
depart  from  his  usual  reserve  and  freely  express  his  feelings.  The 
self  revelation  is  delightfully  ingenuous,  and  his  discussion  of  the 
topic  gives  frequent  evidence  that  he  has  been  convinced  in  a,  sense 
against  his  will.  % 

As  illustrating  this  I  would  recall  to  your  attention  one  or  two 
remarks :  that  certain  companies  early  in  this  century  adopted  pre- 
liminary term  valuation  "for  the  sole  purpose  of  granting  exor- 
bitant commissions  to  agents";  and  again  on  page  126.  that  the 
actuary  has  alwavs  been  faced  with  the  fact  that  this  mode  of  val- 
uation "had  in  the  past  brought  with  it  extravagance  in  the  acqui- 
sition of  insurance'';  while  on  pasre  129  he  says  "still  we  have 
associated  in  our  memory  the  idea  of  extravagance  in  the  acquisition 
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of  new  business  that  is  to  be  valued  on  the  preliminary  term  plan."' 
Are  these  su<io;cstions  quite  fair?  Personally  I  think  they  are 
not,  although  I  know  that  Mr.  Uelch  advances  them  in  absolute 
sincerity.  My  view  of  the  case  is  that  the  extrava<4ance  was  intro- 
duced by  the  older  and  wealthier  companies  with  large  surplus 
funds  from  which  expenses  could  be  met,  and  in  support  of  this 
view  I  would  refer  students  to  the  writings  of  Zillmer,  Sprague, 
McClintock,  and  others  who  have  discussed  the  history  of  life  in- 
surance valuations.  The  old  large  companies  set  the  pace;  they 
introduced  tlie  heavy  first  year  commissions ;  and  preliminary  term 
valuations  were  suggested  for  younger  companies  as  a  means  of 
enabling  them  to  pay  what  was  then  considered  the  market  price 
for  business,  represented  about  20  years  ago  by  first  year  commis- 
sions running  from  60  per  cent,  to  80  per  cent,  of  first  premiums. 
The  younger  companies  did  not  inaugurate  these  extravagant  con- 
ditions, nor  was  preliminary  term  valuation  introduced  for  the  pur- 
pose of  allowing  extravagance.  Eather  it  was  adopted  as  a  natural 
means  of  meeting  the  competition  of  the  day,  and  placing  the  ex- 
pense of  new  business  where  it  was  thought  to  belong,  namely,  on 
the  new  business  itself,  instead  of  drawing  on  a  fund  belonging  to 
old  policyholders  and  applying  it  (without  any  expressed  consent 
obtained  from  the  owners)  towards  acquiring  accessions  to  the 
clientele  of  the  company. 

My  own  views  on  this  subject  have  been  so  frequently  expressed 
in  the  past  twenty  years  that  it  is  not  desirable  to  enlarge  upon 
them  here,  and  I  would  refer  those  who  are  studying  this  subject  to 
the  Record  of  The  American  Institute  of  Actuaries  for  November, 
1919,  in  which  a  full  discussion  appears. 

Mr.  Welch  asks  a  great  many  questions  in  the  course  of  his 
"  apologia "  and  does  not  give  his  own  answers.  Moreover,  he 
avoids  reference  to  some  of  the  important  practical  factors  when 
he  discusses  the  full  first  year  reserve  system  and  indicates  that 
some  people  think  "its  use  furnishes  a  peculiar  safety  to  the  com- 
pany employing  it."  The  method  carries  with  it  no  unusual  virtue 
to  protect  its  adherents.  In  dealing  with  reserves  by  different 
standards,  he  says  nothing  about  contract  premiums  or  surrender 
guarantees.  To  me,  these  seem  to  be  important  elements, — they 
are  facts  which  determine  the  safety  of  any  method  of  computing 
reserves.  Safet}'  depends  upon  the  obligations  to  policyholders, 
not  upon  any  theory  of  valuation ;  and  if  a  company  has  written  a 
large  business  at  premiums  approaching  net  rates,  and  guarantees 
the  full  reserve  in  case  of  surrender,  then  if  the  interest  rate  ap- 
proximates to  that  earned,  such  company  would  be  in  a  dangerous 
position,  whether  it  might  value  by  the  full  reserve  method  or  by 
the  preliminary  term  method.  For  example,  if  its  office  or  gross 
premiums  were  1  per  cent,  above  the  net  rate,  the  company  would 
have  no  advantage  by  valuing  on  the  full  basis  from  the  first  year 
over  another  company  with  the  smaller  preliminary  term  reserves. 
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provided  the  latter  also  had  a  1  per  cent,  margin  over  its  somewhat 
higher  net  premiums.  The  true  margin  of  safety  can  only  be 
measured  by  taking  into  account  all  the  elements  including  margin 
between  net  and  gross  premiums,  rate  of  interest  earned  and  as- 
sumed, surrender  guarantees,  etc.  This  viewpoint  is  recognized 
when  questions  of  reinsurance  are  under  consideration,  and  should 
form  the  fundamental  thought  underneath  any  discussion  of 
reserves. 

MR.  MILES  M.  DAWSON  : 

Mr.  Welch's  paper  is  interesting  and  timely  and  its  reasoning  is 
just. 

Mr.  McClintock's  testimony  before  the  Armstrong  Committee, 
upon  which  the  minimum  standard  provision  of  the  valuation  sec- 
tion of  the  insurance  law  of  New  York  was  later  based,  was  that 
"  Mr.  Dawson's  method  "  {i.e.,  the  Select  and  Ultimate  method  as 
afterward  applied  in  the  law)  and  "  Dr.  Sprague's  method "  {i.e., 
preliminary  term  confined  in  amount  to  the  ordinary  life  rate)  set 
free  about  the  same  amount  and  either  could  be  utilized  safely. 

Their  virtual  identity  as  regards  the  loading  set  free  for  ex- 
penses, was  also  repeatedly  referred  to  by  me,  as  in  the  introduction 
to  "  Comparative  Eeserve  Tables,  Second  Edition,"  and  in  various 
newspaper  articles. 

In  my  recommendations  to  the  Armstrong  Committee  and  to 
the  Eoyal  Commission  on  Life  Insurance  in  Canada  this  identity 
was  pointed  out  and,  as  regards  the  Armstrong  Committee,  no 
special  recommendation  was  made  that  the  Committee  utilize  one 
plan  in  preference  to  the  other.  The  Select  and  Ultimate,  how- 
ever, seemed  to  make  the  more  favorable  impression  upon  Mr. 
Hughes,  counsel  of  the  Committee,  upon  Senator  Armstrong,  its 
Chairman,  and  other  members, — perhaps  in  part  because  it  lent 
itself  better  to  limitation  of  acquisition  expenses  of  companies 
which  did  not  value  by  a  minimum  standard. 

There  were  several  companies,  nearly  a  score,  which  were  then 
valuing  on  the  "ordinary  life"  preliminary  term  plan.  Most  of 
these,  but  not  all,  were  my  clients.  I  had  introduced  this  method 
— both  because  it  gave  a  sufficient  provision  and  also  because  full 
preliminary'  term  seemed  a  violation  of  the  anti-discrimination 
statute — in  the  United  States  about  1898. 

These  companies,  however,  and  all  others  which  have  voluntarily 
used  the  method,  have  considered  themselves  free  to  use  also  sav- 
ings in  mortality  the  first  year.  So  they  had  an  average  additional 
margin  of  $2  to  $3  per  $1000  by  the  time  their  first  reserve  was 
charged  up  and  an  equal  amount  set  free  before  the  second  reserve 
was  charged. 

This  modified  preliminary  term  method,  with  the  requirement 
that  the  loading  so  set  free  must  be  made  good  within  five  years 
and  with  net  level  premium  reserves  thereafter,  was  the  substitute 
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for  either  of  the  two  plans^  which  the  Canadian  actuaries  recom- 
mended to  the  Eoyal  Commission,  which  it  approved  in  its  report 
to  the  Canadian  Parliament  and  which  afterward  became  the  Cana- 
dian minimum  standard.  A  similar  allowance,  made  good  in  six 
years  instead  of  five,  was  recommended  by  Mr.  D.  P.  Fackler  and 
adopted  by  ISFew  Jersey.  In  Canada  this  was  not  accompanied  by  a 
limitation  of  cost  of  new  business,  but  in  New  Jersey  the  company 
which  availed  itself  of  it  was  required  to  keep  within  such  margins. 

After  the  Armstrong  laws  were  enacted  in  New  York,  limiting 
cost  of  new  business,  companies  throughout  the  country  which 
were  utilizing  preliminary  term  induced  the  Committee  of  Fifteen, 
representing  the  insurance  commissioners,  to  accept  for  bills  they 
prepared,  preliminary  term  as  the  minimum  standard,  with  the 
modification  that,  except  as  regards  life  policies  with  premiums 
beyond  twenty  years,  the  same  might  be  valued  as  full  j^reliminary 
term  only  up  to  the  whole  life  rate.  A  further  modification  was 
made  in  Illinois,  to  wit:  as  regards  twenty  payment  life  policies, 
the  whole  premium  the  first  year  could  be  taken  as  preliminary 
term,  and,  as  regards  policies  vnth  larger  premiums  than  twenty 
payment  life,  an  amount  equal  to  the  premium  on  that  basis  could 
be  taken.  Other  modifications,  making  even  more  liberal  allow- 
ance, were  adopted  in  certain  other  states,  such  as  Michigan  and 
Tennessee.  The  Committee  of  Fifteen  method,  which  was  adopted 
in  few  states,  has  either  been  modified  by  statutory  enactment  or 
by  ruling  of  the  commissioners,  so  that  twenty  payment  life  pol- 
icies are  valued  as  full  preliminary  term. 

Under  none  of  these  has  there  been  limitation  of  first  year's  ex- 
penses and  the  cost  of  new  business  has  in  most  of  the  companies  so 
valuing  exceeded  the  allowance  plus  the  actual  savings  in  mor- 
tality. Neither  by  statute  nor  by  the  practice  of  the  companies  has 
the  allowance  been  a  limitation  upon  their  cost  of  ncAV  business. 

Most  companies  which  were  in  1906  using  the  ordinary  life 
modified  preliminary  term  method,  abandoned  it,  after  the  fore- 
going events  took  place,  for  the  method  of  valuation  permitted  by 
statute  in  their  respective  states ;  a  few  adhered  to  it,  notwithstand- 
ing the  larger  provision  they  might  have  secured  under  the  statute. 
Some  of  these  are  giving  a  good  illustration  of  how  a  profitable 
business  can  be  built  up  under  that  method  and  by  limiting  the 
cost  of  new  business  accordingly.  All  of  these,  however,  so  far  as  I 
know,  have  utilized  the  savings  in  mortality  in  addition  to  the 
loading. 

In  Canada,  it  is  safe  to  say,  no  company  which  has  utilized  the 
minimum  valuation  standard,  has  kept  its  cost  of  new  business 
within  the  allowance. 

As  regards  American  and  Canadian  companies  valuing  on  the 
net  level  premium  basis,  the  condition  has  been  this :  a  considerable 
amount  of  what  was  really  surplus  (and  would  have  been  deemed 
surplus,  had  a  method  of  valuation  which  took  into  account  the 
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amounts  and  incidence  of  expense  as  well  as  the  amounts  and  in- 
cidence of  claims  been  employed)  was  impounded  as  part  of  the 
statutory  reserve,  upon  the  new  business  secured  each  year.  This 
was  made  good,  in  addition  to  dividends  allowed,  in  subsequent 
years,  out  of  savings  in  mortality,  surrender  charges,  margin  of 
loading  and  excess  interest  over  that  guaranteed  in  computing  the 
reserve.  Much  the  larger  part  was  made  good  out  of  savings  in 
mortality,  except  where  surrender  charges  were  very  severe.  No 
such  distinction  was  made,  as  regards  margin  in  loading  between, 
for  instance,  the  first  five  years  after  admission  and  thereafter,  in 
computing  dividends,  as  would  indicate  that  loading  was  the  source 
counted  upon  to  make  good  the  reserve. 

When  cost  of  new  business  in  a  given  company  was  specially  ex- 
travagant, the  result,  of  course,  was  that  it  took  a  long  time  to 
make  good  this  outlay,  sometimes  ten  years  or  more.  Indeed,  as 
was  pointed  out  at  the  time  of  the  Armstrong  investigation,  no  less 
than  three  New  York  companies  (two  of  which  have  since  rein- 
sured) were  conducting  a  large  business  in  so  extravagant  a  manner, 
particularly  as  regards  cost  of  new  business,  that  they  were  earn- 
ing virtually  no  surplus  upon  their  policies,  although  most  of  them 
were  participating. 

Mr.  Welch's  conclusions  in  regard  to  the  soundness  of  a  com- 
pany holding  preliminary  term  reserves"  are  incontrovertible ;  which 
means  that  it  is  a  safe  method,  setting  up  a  reserve  amply  suffi- 
cient to  assure  solvency.  This  being  true,  the  discussion  really 
narrows  itself  to  the  following,  as  he  well  states : 

"  If  all  are  equally  safe  and  yet  one  lends  itself  more  readily 
than  all  the  others  to  a  valuation  of  new  business  in  any 
amount  without  crippling  the  resources  of  the  company,  or  to 
a  satisfactory  measurement  of  the  proper  new  business  expense, 
it  would  seem  as  if  that  form  of  valuation  should  be  adopted 
generally." 

There  can  be  no  reasonable  doubt  that  a  reserve  method,  which 
takes  into  account  the  incidence  of  expense  as  well  as  of  mortality, 
is  fairly  called  for.  This  would  be  at  once  conceded,  were  the  ex- 
pense larger  in  the  later  years  than  in  the  earlier  .years,  which 
would  call  for  a  heavier  reserve;  it  ought  not  to  be  controverted 
merely  because  the  expense  is  larger  the  first  year  than  in  later 
years,  which  calls  at  the  outset  for  lower  reserves. 

The  strictly  scientific  method  would  be  to  follow  the  same  for- 
mula by  which  the  ]3remium  is  computed  ;*  but  this,  in  order  to 
avoid  abuses,  would  call  for  reasonable  restriction  upon  the  maxi- 
mum provisions. 

*  Formulas  for  premiums  and  reserves,  so  computed,  are  set  forth  in  my 
"Practical  Lessons  in  Actuarial  Science,"  Vol.  I,  2nd  Edition,  1905,  pp. 
176  and  177  and  pp.  225  to  227,  inc. 
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The  Insurance  Superintendent  of  Sweden  caused  a  reseme  plan, 
including  restrictions  upon  maximum  expense  maro^ins,  to  be  made 
a  part  of  tlie  Swedish  insurance  supervision  law.  Under  this  plan, 
not  only  is  cost  of  new  business  provided  for  but  also  general  ex- 
penses and  renewal  expenses :  thus,  for  instance,  in  the  case  of  a 
single  premium  policy,  for  meeting  the  policy's  share  of  the  general 
expense  so  long  as  it  is  kept  in  force. 

The  following  illustration  of  the  terminal  reserves  on  this  basis, 
as  compared  with  the  net  premium  reserves  previously  maintained, 
is  taken  from  Gjallarhornet,  the  leading  Swedish  insurance  paper: 


Age  41. 


End  of  Year. 

Whole  Life.        i     Single  Premium  Life. 

New.         Old. 

New. 

Old. 

1 

-$6.12     $15.44     $4.'^0.91 

5407.31 
417.02 
427.03 
437.31 
447.82 
503.22 
562.55 
624.40 
686.43 
745.84 

2 

3 

4 

5 

10 

11.75   ;    31.37 

29.50   !    47.80 

47.25   '    64.65 

65.07   i    81.90 

157.63   '   172.74 

256.77   i   270.03 

359.19   !   371.47 

460.81     473.21 

558.30     570.68 

441.18 

451.38 
461.59 
471.84 
525.06 
582.05 
640.89 
699.35 
755.36 

15 

20 

25 

30 

It  will  be  observed  that  this  starts  out,  so  far  as  the  annual  pre- 
mium policy  is  concerned,  with  a  negative  terminal  reserve. 

As  regards  a  twenty-five  year  endowment  policy  at  age  31,  an 
illustration  for  which  is  also  given  in  the  article,  the  first  year  ter- 
minal reserve  is  virtually  zero. 

In  other  words  the  allowance  for  first  year  expenses  fixed  by  the 
Swedish  law  exceeds  what  is  available  out  of  one  whole  life  annual 
premium,  after  providing  for  the  policy's  share  of  the  mortuary 
claims,  and  is  just  about  what  is  available  out  of  one  twenty-five 
year  endowment  premium. 

This  is  a  recognition  of  the  proposition  that  first  year  expenses 
may  properly  exceed  the  provision  made  by  that  year's  premium 
after  providing  the  policy's  share  of  the  mortuary  claims. 

As  regards  life  insurance  companies  in  the  United  States  the 
production  of  a  satisfactory  new  business  by  many  of  them,  at  a 
cost  well  within  the  first  year's  premiums  on  whole  life  policies, 
indicates  that  the  general  impression  in  some  quarters  that  this  is 
not  practicable,  is  a  mistake. 

As  regards  policies  with  premiums  higher  than  whole  life,  the 
principle  was  maintained  in  framing  the  Swedish  law  that  the 
allowance  for  new  business  costs  should  be  the  same  amount  as 
upon  the  whole  life  plan.  The  fact  that  the  first  year's  premium  at 
age  31  on  a  twenty-five  year  endowment  policy  was  treated  as  ab- 
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sorbed  by  the  policy's  share  of  mortuarj-  claims  and  first  year  and 
general  expenses,  is  explained,  not  by  the  allowance  of  a  larger  first 
year's  cost  than  upon  the  whole  life  policy  at  the  same  age,  but  by 
the  allowance  cost  of  new  business  under  the  Swedish  law  upon  a 
whole  life  policy,  as  well  as  other  policies,  being  in  excess  of  what 
is  left  of  a  whole  life  premium  after  providing  for  the  policy's  share 
of  mortuary  claims. 

The  justification  put  forward  in  the  United  States  for  a  larger 
provision  as  regards  higher  premium  policies  is  of  another  char- 
acter and,  it  has  always  seemed  to  me,  is  not  defensible;  it  is  that 
the  company  is  justified  in  paying  a  larger  amount  of  commission 
for  the  higher  premium  policy.  The  answer  is  that  life  insurance 
companies  are  organized  to  sell  life  insurance  and  that,  if  they  ac- 
cept larger  premiums  than  are  required  for  life  insurance,  for  the 
purpose  of  prepaying  for  insurance  to  be  supplied  after  ten,  fifteen 
or  twenty  years  or  for  the  purpose  of  supplementing  the  reserves, 
so  that  the  policy  matures  as  an  endowment,  the  amount  charged 
for  this,  there  being  no  larger  life  insurance  1)enefit  than  under  the 
whole  life  policy,  ought  not  to  be  subjected  to  additional  charge 
for  acquisition  expenses. 

Many  of  the  best  American  companies  have  demonstrated,  since 
the  Armstrong  laws  were  adopted,  that,  at  approximately  the  same 
commission  cost,  limited  payment  life  insurance  and  endowment 
insurance  can  be  sold  along  with  whole  life  insurance  and  this 
though  they  were  in  competition  with  many  companies  paying 
larger  commissions  for  the  larger  premiums. 

It  is  well  to  bear  in  mind,  likewise,  that  the  virtual  identity, 
which  Mr.  Welch  shows  in  his  paper,  between  the  first  year  expense 
provision  set  free  by  the  select  and  ultimate  method,  under  the  in- 
surance laws  of  New  York,  and  the  provision  by  the  ordinary  life 
preliminary  term  method,  would  be  destroyed  by  the  much  larger 
margins  as  regards  limited  payment  and  endowment  policies,  were 
the  "  Illinois  Standard,"  now  put  forward  as  the  desirable  mini- 
mum standard  for  valuation,  also  used  in  limiting  the  first  year 
expenses  of  companies  complying  with  the  laws  of  New  York. 

The  suggestion  which  Mr.  Welch  makes  that  the  limitation  be 
modified  as  regards  non-participating  insurance  by  allowing  a  sim- 
ilar loading  as  in  the  case  of  the  usual  participating  premium, 
thereby  treating  an  amount  of  money  as  available  which  in  fact 
does  not  become  available,  would,  I  think,  in  practice  prove  unfor- 
tunate. Non-participating  insurance  has  at  all  times  been  sold  at 
a  slightly  lower  rate  of  commission  than  participating  and  a  large 
volume  of  it  has  been  obtained  on  this  basis. 

It  is  also  to  be  borne  in  mind  that,  if  the  limitation  of  non- 
participating  companies  were  to  the  same  amount  of  money  as 
participating,  it  would  result  in  a  materially  higher  rate  of  com- 
mission, instead  of  a  lower  as  at  present.  American  practice  has 
shown  that  non-participating  insurance  can  be  sold  successfully  at 
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the  lower  rate  of  commission.  By  what  reasoning  then  would  we 
be  justified  in  making  an  arbitrary  departure  from  the  rule,  in 
order  to  place  these  companies  in  position  to  pay  a  higher  rate  of 
commission  than  participating  companies? 

What  perhaps  ought  to  take  place  and  may  at  some  future  time 
take  place  is  that  non-participating  and  participating  premiums 
will  more  nearly  approach  each  other.  If  there  were  a  fairly  close 
agreement  as  regards  premium  rates,  the  difference  between  the  two 
classes  being  small  and  of  course  the  dividends  upon  participating 
being  correspondingly  reduced,  the  limitation  and  the  commissions 
actually  paid  would  be  about  the  same  for  both  these  classes  of  pol- 
icies; and  this,  perhaps,  is  the  ideal  toward  which  we  should  work. 

The  "  Illinois  Standard "  sets  free  for  total  expense  the  first 
year  an  average  of  about  $27.53  per  $1000  of  insurance  on  the 
twenty  payment  life  plan  or  plans  with  higher  premiums,  as  against 
an  average  of  about  $17.66  per  $1000  by  the  ordinary  life  prelimi- 
nary term,  that  is,  about  55  per  cent.  more.  This,  without  utilizing 
any  gain  from  mortality.  With  half  the  new  insurances  on  this 
plan,  this  would  increase  the  allowance  now  made  by  Section  97 
of  the  Insurance  Laws  of  New  York,  if  so  applied,  about  28  per 
cent.;  if  75  per  cent,  of  the  new  business  were  on  these  plans,  it 
would  increase  the  Armstrong  Law  allowance  about  41  per  cent. 
It  would  also,  if  so  utilized,  admit  of  a  commission  rate  20  per  cent, 
larger  {i.e.,  as  a  percentage  of  the  first  premium)  for  twenty  pay- 
ment life  policies  than  for  ordinary  life. 

All  these  facts  call  for  careful  consideration  before  this  change 
as  to  the  measure  of  the  limitation  of  first  year's  expenses  is  agreed 
to — especially  in  view  of  the  facts,  first,  that  new  insurances  are 
being  secured  much  more  readily  and  in  larger  volume  than  ever 
before  which  ought  to  cause  a  big  reduction  in  cost  of  procurement 
and,  second,  that  new  business  is  being  secured,  both  in  this  coun- 
try and  in  some  other  countries,  by  some  companies  in  ample  vol- 
ume at  much  less  than  even  the  present  limit  of  cost,  imposed  by 
the  New  York  Law. 

MR.  ARTHUR  HUNTER: 

In  1903  when  Mr.  Moir  discussed  "The  Eelationship  of  Initial 
Expenses  and  Selection  to  Valuation"  many  actuaries,  while  not 
opposed  to  preliminary  term  insurance,  looked  askance  at  the  sys- 
tem. His  paper  and  the  discussion  thereon  caused  many  to  study 
the  matter  carefully,  and  to  consider  it  from  the  standpoint  of  a 
young  company,  not  of  the  company  which  had  met  its  foundation 
expenses  and  had  a  satisfactory  surplus.  Since  that  time  I  have 
not  only  been  sympathetic  towards  a  reasonable  method  of  i5re- 
liminary  term  valuation,  but  have  been  actively  in  favor  of  it. 
Under  present-day  conditions  a  preliminary'  term  method  which 
makes  suitable  provision  for  a  proper  reserve  under  the  higher 
priced  plans  of  insurance  and  which  restricts  expenditures  to  a 
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reasonable  amount  is  as  satisfactory  actuarially  as  the  net  premium 
method  of  valuation.  Most  of  the  difference  of  opinion  now-a-days 
revolves  around  the  best  system  of  preliminary  term,  and  there 
have  been  so  many  modifications  suggested  that  there  is  room  for 
wide  differences  of  judgment. 

^Yith  regard  to  Mr.  Welch's  paper,  I  wish  to  state,  first,  that  I  am 
in  favor  of  a  "  safe  and  sane "  preliminary  term  valuation ;  and, 
second,  that  conditions  may  arise  under  which  an  old  established 
company  might  be  forced  to  adopt  such  a  method  for  new  business 
in  justice  to  its  older  policyholders.  I  refer  particularly  to  the 
large  increase  in  new  business  which  most  of  the  companies  have 
obtained  during  the  years  1919  and  1920,  The  actuaries  of  several 
companies  have  stated  to  me  that  a  reduction  in  dividends  was 
solely  due  to  the  large  volume  of  new  business.  Of  course  the  neces- 
sity of  taking  the  major  part  of  the  reserve  under  new  policies  from 
the  surplus  fund  may  reduce  such  fund  considerably  in  a  company 
using  the  net  premium  method  of  valuation,  but  is  that  a  good 
reason  for  reduction  of  dividends  to  the  older  policyholders?  If 
the  business  is  put  on  the  books  at  a  moderate  rate  of  expenditure, 
then  it  should  be  as  profitable  as  the  older  business  under  similar 
conditions.  Other  means  therefore  should  be  adopted  to  prevent  a 
reduction  of  dividends  to  policyholders  if  such  reduction  is  due 
solely  to  the  necessity  of  borrowing  the  net  premium  reserve  from 
the  surplus  contributed  by  older  policyholders.  Otherwise  the  re- 
duction in  dividends  is  equivalent  to  charging  these  policyholders 
with  a  part  of  the  cost  of  obtaining  new  business  when  the  new 
business  should  be  able  to  carry  its  own  acquisition  expenses.  It 
seems  therefore  that  under  certain  contingencies  the  older  com- 
panies would  be  justified  in  adopting  the  preliminary  term  method 
of  valuation  for  new  business  if  the  expenses  incident  to  new  busi- 
ness would  reduce  the  surplus  to  such  an  extent  that  the  former 
scale  of  dividends  could  not  be  maintained.  In  this  connection  I 
should  like  to  repeat  Mr.  Rufus  \V.  Weeks'  statement  (T.  A.  S.  A., 
Vol.  IX,  page  310)  as  follows: 

"If  a  given  company  experiences  year  after  year  uniform 
rates  of  initial  expenses,  renewal  expenses,  mortality,  and  in- 
terest, then  the  dividends  ought  not  to  rise  or  fall  according 
as  the  volume  of  new  business  is  less  or  greater  in  one  5^ear 
than  in  another." 

(oral  discussion.) 

MR.  D.  p.  fackler: 

If  the  companies  cut  down  commissions  on  new  business,  the 
trouble  of  too  much  new  business  would  be  stopped.  It  was  said 
several  years  ago  that  life  insurance  is  the  only  business  in  which 
the  volume  of  business  does  not  benefit  the  consumer ;  in  other 
words,  the  policyholders  do  not  profit  by  the  fact  that  the  company 
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is  doing  a  large  new  business  for  the  commissions  continue  as  high 
as  before.  When  I  came  into  the  business  the  agents  were  making 
fortunes  on  ten  and  fifteen  per  cent,  commissions  on  new  business," 
so  that  a  continuance  of  the  present  high  rates  is  not  really  neces- 
sary, but  reduction  must  be  gradual.  Agents  deserve  to  be  very 
well  paid  but  there  is  such  a  thing  as  paying  too  much. 

(author's  review  of  discussion.) 

MR.  A.  A.  welch: 

There  is  little  to  add  to  what  has  already  been  printed  on  this 
subject  and  yet  I  do  want  to  comment  on  a  few  of  the  statements 
that  have  been  made  during  this  discussion. 

Mr.  Ehodes  calls  attention  to  the  fact  that  the  expense  allowance 
by  the  Ordinary  Life  Preliminary  Term  (0.  L.  P.  T.)  plan  would 
diifer  considerably  from  that  given  in  the  paper  if  a  company  wrote 
a  larger  proportion  of  Ordinary  Life  policies,  and  suggests  that 
many  companies  are  writing  as  high  as  75  per  cent,  of  their  busi- 
ness on  the  Ordinary  Life  plan.  If  the  insurance  in  such  a  com- 
pany is  written  at  an  average  age  of  42  years,  then  Mr.  Ehodes' 
contention  would  be  correct;  but  I  believe  that  if  such  a  percentage 
of  Ordinary  Life  were  written,  the  average  age  would  be  lower,  in 
which  case  the  expense  allowance  under  both  methods  might  be 
equally  close.  I  doubt  if  any  actual  distribution  of  risks  would 
show  widely  differing  expense  allowances  under  these  two  plans, 
and  I  believe  that  should  any  marked  difference  occur  under  any 
special  distribution  of  risks  the  0.  L.  P.  T.  allowance  would  be 
more  apt  to  approach  the  actual  expense  necessitated  than  would 
the  Select  and  Ultimate  allowance. 

Mr.  Ehodes  does  not  like  the  Illinois  standard  as  a  measure  of 
acquisition  expense,  and  I  agree  with  him.  My  suggestion  for 
acquisition  expense  allowance  is  the  Ordinary  Life  Preliminary 
.  .  .  Term  (fully  explained  in  my  paper),  while  for  the  total  ex- 
penses of  the  company  I  would  allow  the  Illinois  standard,  for  the 
reason  that  it  does  give  greater  consideration  to  the  younger  com- 
pany and  does  not  court  extravagance  in  the  older  and  larger  one. 

I  cannot  quite  agree  with  Mr.  Ehodes  that  the  restricting  of  the 
amount  of  business  that  may  be  written  is  not  wrong  in  principle. 
I  believe  that  when,  under  the  reserve  requirements,  it  is  found 
necessary  to  restrict  the  amount  of  business  written  in  order  that 
the  cost  shall  not  be  injurious  to  existing  members,  some  element 
in  the  conduct  of  the  business  should  be  rectified  rather  than  that 
the  amount  of  the  business  itself  should  be  limited.  Even  if  it  is 
argued  that  some  ultimate  limit  should  be  set  by  law  to  the  amount 
of  business  which  a  company  ought  to  have  in  force,  no  limitation 
of  the  amount  to  be  %^Titten  should  be  placed  on  a  company  before 
that  ultimate  limit  is  reached,  provided  the  method  of  valuation 
takes  into  proper  consideration  the  acquisition  expenses. 


614  rRELIillXARY  TERM  INSURANCE. 

If  Mr.  Ehodes  argues  that  the  net  premium  reserve  is  a  neces- 
sity, then  I  am  willing  to  concede  that  some  limitation  on  the  busi- 
ness, even  of  a  small  company,  is  desirable.  But  my  argument  is 
that  the  necessity  for  limiting  the  amount  of  business  of  a  small 
company  under  the  net  premium  valuation  is  in  itself  an  argument 
against  the  insistence  upon  a  net  premium  valuation. 

It  is  said  that  more  than  half  the  misunderstandings  in  life  are 
due  to  the  failure  of  language  to  clearly  express  the  thought  in 
mind  and  Mr.  Moir's  first  criticism  seems  to  prove  this  statement. 
My  paper  should  have  clearly  stated  that  the  high  commissions 
which  had  been  associated  with  the  preliminary  term  valuation  were 
not  those  paid  by  young  and  struggling  companies,  but  by  some  of 
the  large  successful  eastern  companies  which  had  adopted  this  form 
of  valuation  in  connection  with  special  policies  for  the  sole  purpose 
of  granting  unusual  commissions.  I  did  not  intend  to  accuse  the 
younger  companies  which  had  adopted  this  method  of  valuation  of 
any  extravagance  and  I  gladly  welcome  this  criticism  as  offering 
me  an  opportunity  to  correct  this  misapprehension. 

Mr.  Dawson  criticizes  my  suggestion  as  to  the  limitation  for  non- 
participating  companies.  He  contends  that  non-participating  in- 
surance can  be  sold  at  a  lower  rate  of  commission  than  participating 
insurance  is  sold,  and  from  this  argues,  though  not  logically,  that 
no  consideration  should  be  given  this  form  of  insurance,  but  that 
the  same  measure  of  acquisition  expense  should  be  applied. 

The  only  object  sought  in  limiting  the  acquisition  expense  of 
non-participating  insurance  is  that  non-participating  companies 
may  not  set  a  higher  standard  of  acquisition  expense  than  that 
adopted  by  the  participating  companies.  Non-participating  com- 
panies should  not  be  hampered  in  their  business  because  they  have 
large  stock  issues  and  surplus  funds  from  which  acquisition  expense 
can  be  advanced,  provided  they  do  not  set  an  extravagant  example 
in  this  particular.  Therefore  any  limits  of  acquisition  expense 
should  be  large  enough  to  allow  of  a  first  commission  rate  as  large 
as  that  required  by  participating  companies,  and  leave  a  balance 
for  other  acquisition  expense  proportionately  as  large  as  that  of 
the  participating  companies.  If  10  per  cent,  of  self  and  10  per 
cent,  of  the  Ordinary  Life  is  a  loading  plan  that  would  produce 
more  than  this  fund,  then  some  modification  of  this  suggestion 
would  be  in  order. 

In  closing  I  can  only  express  gratification  that  the  paper  has  re- 
ceived such  careful  study  and  criticism,  and  thank  those  who  have 
taken  part  in  the  criticism. 
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TREATMENT   OF   DISABILITY   CLAIM   TRANSACTIONS   IN    THE   ANNUAL 
STATISTICS JAMES  S.   ELSTON, 

VOL.    XXI,    PAGE   134. 

MR.  E.  E.  HARDCASTLE: 

Mr.  Elston's  paper  on  the  Accountinor  for  Disability  Claims  is  a 
timely  contribution  on  a  very  practical  question  and  opens  up  a 
broad  field  for  discussion. 

It  is  only  intended  here  to  refer  to  the  type  of  benefit  described 
by  him  as  the  '*'  Maturity  Clause."  Under  this  form  the  policy  is 
payable  at  death  or  prior  disability.  The  fact  that  in  the  event  of 
disability,  payment  is  usually  made  in  instalments  does  not  affect 
the  essential  natiire  of  the  contract,  and  it  seems  to  me  that  for 
accounting-  purposes,  they  should  be  treated  according  to  the  same 
principles  whether  the  amount  is  payable  in  one  sum  at  disability 
or  whether  it  is  paid  in  a  specified  number  of  instalments.  Ac- 
cording to  this  theory  the  accounting  would  all  be  made  at  the  time 
the  Disability  Claim  takes  place ;  necessarily  so,  if  the  claim  is  paid 
in  a  single  sum,  and  if  paid  in  instalments  the  company  would 
carry  the  appropriate  liability  under  the  heading  "  Present  Value 
of  Supplementary  Contracts  not  Involving  Life  Contingencies." 
In  this  way  Disability  Claims  could  be  treated  exactly  the  same  way 
as  Death  Claims  where  the  proceeds  of  policies  are  paid  in  in- 
stalments. 

I  agree  with  ]\Ir.  Elston's  statement  that  "  It  is  not  satisfactory 
to  charge  $1,000.00  to  *  Disability  Claims'  and  at  death,  probably 
in  another  accounting  period,  .  .  .  reverse  the  entry." 

If  we  apply  the  device  that  he  recommends,  and  that  has  so 
many  useful  applications,  namely:  to  regard  the  Disability  Pro- 
vision as  having  been  issued  by  one  company  and  the  Life  Insur- 
ance policy  by  another  company,  it  would  seem  that  on  the  maturity 
of  the  policy  by  disability,  the  resen^e  should  be  charged  to  the 
Lapse  and  Surrender  Account,  and  the  difference  between  the 
reserve  and  the  face  value  to  the  Disability  Account,  for  the  reserve 
is  what  has  been  accumulated  out  of  the  insurance  premiums  and 
is  all  that  the  Life  Insurance  Company  could  be  called  upon  to 
pay  in  settlement  of  the  policy  at  any  time  prior  to  death;  any 
additional  payment  therefore  that  is  made  prior  to  death  must 
necessarily  be  derived  from  the  disability  premiums  and  paid  from 
the  funds  of  the  Disability  Company. 

Under  this  proposed  plan  the  company  would  not  be  concerned 
with  death  occurring  after  disability  and  in  fact,  if  the  policy  is 
payable  on  disability,  the  company  should  not  be  concerned  with 
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the  subsequent  time  of  death  of  the  insured,  and  herein  appears  to 
me  a  weak  point  in  Mr.  Elston's  method  inasmuch  as  the  accounts 
that  he  proposes  are  not  closed  until  the  death  of  the  insured.  Mr. 
Elston  is  conscious  of  the  difficulty  that  would  arise  under  his 
method  in  case  the  insured  should  survive  the  payment  of  the  in- 
stalments and  admits  that  in  such  a  situation  he  does  not  see  any 
true  method  of  accounting  that  would  remove  the  difficulty. 

We  may  also  see  the  propriety  of  this  method  by  assuming  that 
there  is  no  age  limit  in  the  clause,  and  that  the  insured  becomes 
disabled  at  age  ninety.  In  this  case  the  reserve  would  be  very  large 
and  the  disability  benefit  commensurately  small  as,  of  course,  it 
should  be. 

The  disability  benefit  consists  in  the  pre-payment  of  the  sum 
insured,  plus  the  waiver  of  future  premiums,  and  the  sum  of  these 
benefits  is  equal  to  the  difference  between  the  accrued  reserve  and 
the  face  value  of  the  policy.  I  would  suggest,  therefore,  that  the 
simplest  and  most  logical  method  of  treating  policies  on  death  or 
prior  disability,  is  to  divide  the  amount  as  indicated  above,  thus 
clearing  the  Disability  Account  at  once  and  carrying  the  liability 
for  the  unpaid  instalments  under  the  heading  of  "  Supplementary 
Contracts  not  Involving  Life  Contingencies." 

There  are,  of  course,  questions  of  detail  in  connection  with  these 
policies  that  need  consideration,  such  as:  whether  the  policy  should 
be  canceled  on  provisional  approval  of  the  claim,  or  not  until  the 
end  of  the  period  of  probation ;  and  what  should  be  done  with  the 
premium,  if  any,  that  is  waived  during  the  period  of  probation  if 
the  claim  is  rejected  at  the  end  of  that  period.  These,  however,  are 
matters  of  detail  and  do  not  affect  the  principle  that  I  have  at- 
tempted to  outline. 

MR,   E.  A.   LUNDGREN: 

The  accounting  in  connection  with  disability  claims  is  a  subject 
that  has  never  before  been  thoroughly  discussed  in  our  transactions 
and  Mr.  Elston's  paper  therefore  is  very  opportune.  Mr.  Elston 
has  treated  the  subject  in  a  very  thorough  manner  and  his  analysis 
of  the  various  disability  benefits  should  prove  of  great  value  to 
students. 

In  the  schedule  on  page  140  Mr.  Elston  has  clearly  shown  the 
various  entries  to  be  made  according  to  his  method  of  accounting, 
but  there  are,  however,  a  few  details  in  connection  Avith  the  "Ma- 
turity "  claims  to  which  I  would  like  to  draw  attention.  The  yearly 
debit  entries,  according  to  the  schedule,  are  "  Disabilitv  Loans," 
$34.18,  and  "  Disability  Claims,"  $33.82.  while  on  the  other  hand 
"Cash"  is  credited  with  $68  and  "Disability  Loan  Interest" 
credited  with  the  interest  on  total  of  previous  debits  to  "  Disability 
Loans."  It  is  evident  that  an  additional  debit  entry  is  necessary 
to  offset  the  amount  credited  to  "Disability  Loan  Interest"  and 
the  most  practical  way  would  be  to  debit  "  Disability  Loan  "  with 
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the  same  amount.  In  case  a  loan  exists  under  a  policy  at  time  of 
disability  a  rather  interesting  situation  arises.  The  loan  is  can- 
celed and  a  corresponding  amount  is  debited  to  "  Disability  Loans  " 
(this  is  my  understanding  of  Mr.  Elston's  treatment  in  general  of 
the  "Maturity"  claims),  but  it  should  be  remembered  that  in 
ascertaining  the  amount  to  be  credited  to  "  Disability  Loan  In- 
terest "  it  will  be  necessary  to  exclude  that  part  of  the  accumulated 
disability  loan  that  was  used  to  cancel  the  original  loan.  In  case 
a  loan  is  granted  after  one  or  more  instalments  have  been  paid 
another  complication  arises  inasmuch  as  it  will  be  necessary  to 
exclude  not  only  the  loan  granted  but  also  all  previous  debits  to 
"  Disability  Loans,"  when  we  calculate  future  credits  to  "  Dis- 
ability Loan  Interest,"  as  a  recalculation  of  the  amount  of  instal- 
ment will  be  necessary.  It  is  not  out  of  place  to  call  attention  to 
these  details  when  we  remember  that  the  loan  provision  in  our 
policies  is  very  frequently  utilized. 

To  my  mind  the  amount  of  detail  work  under  the  proposed 
method  is  considerable  and  if  we  were  to  apply  the  method  to  pol- 
icies providing  for  payment  of  amount  of  insurance  in  monthly 
instalments  we  would  be  facing  a  prohibitive  amount  of  bookkeep- 
ing details. 

Mr.  Elston  states :  "  Under  all  circumstances  the  net  result  under 
the  'Maturity'  type  after  all  possible  entries  have  been  made  is 
that  premiums  waived  and  payments  of  interest  in  advance  on 
$1,000  have  been  debited  to  'Disability  Claims'  as  they  should 
have  been."  This  statement  should  be  modified  to  read :  "  Under 
all  circumstances,  except  recoveries,  etc." 

It  deserves  to  be  pointed  out  that  in  case  of  an  "  Interest  AA^aiver  " 
or  an  "Advances"  type  the  amount  of  disability  loan  interest  is 
charged  to  "  Disability  Claims,"  while  in  case  of  a  "  Maturity " 
type  the  amount  of  disability  loan  interest  is  charged  to  "  Dis- 
ability Loans."  We  have,  so  to  speak,  two  distinctly  different  kinds 
of  disability  loan  interest,  a  condition  that  is  not  altogether  satis- 
factory. 

When  a  disability  claim  has  occurred  two  ways  of  debiting  the 
Disability  Claim  account  are  open:  the  first  (the  one  Mr.  Elston 
seems  to  prefer)  is  to  charge  the  Disability  Claim  account  as  the 
benefits  are  paid  to  the  insured,  the  second  is  to  charge  the  Dis- 
ability Claim  account  with  the  present  value  of  all  future  benefits. 
To  my  mind  the  second  method  with  certain  modifications  for  cer- 
tain types  is  to  be  preferred.  It  is  theoretically  sound  when  ap- 
plied without  modifications  and  reduces  the  accounting  work  to  a 
minimum.  To  object  to  the  method  on  the  ground  that  the  mor- 
tality standard  (on  disabled  lives)  is  not  satisfactory  is  incon- 
sistent. As  long  as  we  are  freely  using  the  standard  in  determin- 
ing premiums  and  reserves  I  cannot  see  any  reason  why  we  should 
hesitate  to  use  it  when  it  comes  to  assessing  disability  claims  for 
bookkeeping  purposes   (a  transaction  of  less  importance  than  the 
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premium  and  reserve  calculations).  After  all  it  is  not  of  first  im- 
portance what  amounts  are  debited  to  the  Disability  Claim  account 
as  long  as  the  method  adopted  is  reasonable  and  practical, — the 
financial  effect  in  any  event  is  always  taken  care  of  in  part  in  the 
reserve — and  that  being  the  case  we  should  resort  to  the  most  eco- 
nomical accounting  method. 

The  bookkeeping  transactions  according  to  the  second  method  in 
connection  with  the  "  Premium  Waiver  "  and  "  Interest  Waiver  " 
types  are  obvious  and  consequently  do  not  require  any  explanation, 
and  I  will  discuss  only  those  in  connection  with  the  "  Maturity " 
type,  where  a  modification  of  the  method,  perhaps  not  strictly 
scientific  but  very  practical,  is  suggested.  The  modification  con- 
sists in  debiting  the  Disability  Claim  account  with  the  amount  of 
insurance  and  crediting  "  Supplementary  Contracts  not  Involving 
Life  Contingencies"  with  the  same  amount.  Should  a  loan  exist 
it  would  be  canceled,  the  Loan  account  credited  and  "  Supple- 
mentary Contracts  not  Involving  Life  Contingencies"  credited 
with  the  difference  between  the  amount  of  insurance  and  the  loan. 
The  supplementary  contract  takes  the  place  of  the  policy,  which  is 
automatically  canceled.  In  case  of  death  or  recovery  before  all 
instalments  have  been  paid  the  entries  are  reversed  for  an  amount 
equal  to  the  present  value  of  unpaid  instalments.  This  method  is 
analogous  to  that  used  in  connection  with  death  claims. 

If,  as  suggested,  for  the  "  Maturity  "  t}'pe  the  policy  is  canceled 
in  case  of  disability  before  age  60,  the  deaths  among  the  "  in  force  " 
policies  would  be  those  among  active  lives,  and  consequently  it  will 
be  necessary  to  keep  a  record  of  the  deaths  after  disability.  Of 
course,  we  shall  lose  sight  of  all  deaths  after  all  instalments  have 
been  paid,  but  that  will  apply  to  any  method  adopted.  The  few 
deaths  thus  kept  out  of  the  general  experience  will  not  disturb  the 
mortality  to  any  appreciable  degree. 

Mr.  Elston  defines  the  Disability  Claims  Reserve  as  the  excess 
of  the  total  reserve  carried  by  the  company  on  the  disabled  life 
over  what  it  would  have  been  if  disability  had  not  occurred.  How- 
ever, we  must  not  lose  sight  of  the  disability  reserve  carried  on 
active  lives  and  in  order  to  make  the  definition  unassailable  we 
should  substitute  "if  no  disability  clause  had  been  inserted"  for 
"  if  disability  had  not  occurred." 

I  do  not  agree  with  Mr.  Elston's  statement  in  connection  with 
"  Maturity "  claims  that  if  our  reserves  were  based  on  mortality 
and  disability  tables  sufficiently  analyzed  to  provide  for  all  cases 
of  death  after  disability,  the  regular  reserve  together  with  the  pres- 
ent value  of  premiums  waived  and  interest  benefits  (the  {Pi  -\-  d) 
Xa*+„_|  of  the  reserve  formula)  would  exactly  equal  the  face 
amount  of  the  policy.  In  making  the  statement  Mr.  Elston  un- 
doubtedly had  in  mind  select  tables.  By  regular  reserve  we  under- 
stand the  reserve  held  had  no  disability  clause  been  inserted  in 
the  policy,  and  it  is  obvious  that  a  [x]+n  in  the  reserve  formula 
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1  —  {Pix]  +  d)3iix]+n  (I  am  considering  the  terminal  reserve  under 
a  Whole  Life  policy)  involves  mixed  lives.  A  disability  claim  oc- 
curring in  the  nth  policy  year  would  at  the  end  of  the  year  require 
a  disability  claim  reserve  of  {Pix]  -{-c^Silx+n]  and  the  total  reserve 
under  the  policy  would  be  1 —  {Pix]  +  ^)  {3,ix]+n  —  a-t.+ni),  show- 
ing clearly  that  Mr.  Elston's  statement  is  not  quite  exact. 

In  connection  with  this  paper  the  question  as  to  the  valuation  of 
the  Disability  Annuity  Claims  might  profitably  be  discussed.  The 
number  of  claims  of  this  type  on  the  books  at  present  is  compara- 
tively small,  but  it  is  increasing  rapidly  and  the  reserves  under 
these  claims  will  before  long  constitute  an  important  liability  item. 
I  believe  the  general  practice  is  to  value  the  claims  on  an  aggre- 
gate table  of  mortality,  a  perfectly  safe  procedure  during  the  first 
two  or  three  years  after  disability,  but  I  question  the  safety  of  the 
method  after  the  claims  have  been  on  the  books  for  some  years. 
The  adoption  of  select  tables  of  mortality  among  disabled  lives 
should  be  seriously  considered.  The  question  is  of  more  than 
academic  interest  as  an  examination  of  existing  select  mortality 
tables  on  disabled  lives  will  show. 

ME.    S.   MILLIGAN": 

Mr.  Elston's  paper  on  "The  Treatment  of  Disability  Claim 
Transactions  in  the  Annual  Statistics"  comes  at  a  very  opportune 
time  when  the  disability  benefits  are  being  enlarged  and  when  the 
revision  of  the  Gain  and  Loss  Exhibit  is  under  consideration.  In 
our  office  we  have  only  had  occasion  so  far  to  consider  the  first  two 
types  of  disability  on  our  regular  policies,  namely,  the  "Premium 
Waiver  "  and  "  Annuity  "  types  and  the  "  Maturity  "  type  of  Group 
One  Year  Term  contracts.  The  "Interest  Waiver"  benefit  has 
been  included  in  certain  contracts,  but  not  long  enough  for  any 
claims  to  have  arisen  thereunder.  With  Mr.  Elston's  treatment  of 
the  first  two  types  we  are  in  hearty  accord.  Also,  the  "  Maturity  " 
type  on  the  Group  policies  we  have  treated  in  the  same  manner  as 
suggested  by  him,  that  is,  considering  death  and  disability  as  mutu- 
ally exclusive  contingencies  and  treating  as  an  incurred  disability 
claim  the  full  amount  insured.  This  modified  method  on  Group 
"Maturity"  cases  is  suggested  for  practical  reasons,  but  it  is  not 
proposed  for  individual  maturity  cases,  as  the  author  does  not  be- 
lieve it  is  a  method  which  follows  the  formula  used  in  the  computa- 
tion of  the  premium  as  closely  as  the  "  Disability  Loan  "  method. 
Also,  it  is  his  contention  that  it  would  inflate  both  the  assets  and 
liabilities. 

We  are  not  convinced  that  the  method  prescribed  on  individual 
"Maturity"  cases  does  follow  the  premium  formula.  The  "Dis- 
ability Claim  Eeserve"  is  considered  as  $1,000  less  the  regular  re- 
serve. This  computation  of  the  disability  claim  reserve,  while  only 
offered  as  a  practical  sugestion,  necessitates,  nevertheless,  the 
34 
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showing  of  fictitious  losses.  To  make  this  clear — assume  a  Whole 
Life  policy  issued  at  age  30  and  in  force  five  years  when  disability 
occurs,  with  calculations  based  on  the  American  Table  of  Mortality 
and  Hunter's  Disability  Table  with  3^  per  cent.  Interest. 

The  regular  reserve  on  the  Whole  Life  policy  is  $50.58^  while 
the  net  loss  to  the  Company  when  disability  occurs,  according  to 
the  formula  adopted  in  computing  the  premium,  is  the  present 
value  on  a  disabled  life  of  the  net  premium  and  discount,  or 
$425.28.  This  makes  the  total  reserve  liability  according  to  the 
books  of  the  Company  $475.86,  so  that  the  adoption  of  the  practical 
method  of  considering  the  disability  claim  reserve  as  $1000  less 
the  regular  reserve  increases  the  total  reserve  by  $524.14  and  neces- 
sitates this  additional  loss  for  the  year.  It  is  recognized  that  this 
is  due  to  the  difference  between  practice  and  theory.  In  practice 
the  actual  reserve  according  to  the  American  Table  is  assumed  to 
be  $50.58  on  all  people  insured,  whereas  the  theory  upon  which 
disability  premiums  are  computed  assumes  the  reserve  on  the  Life 
policy  for  a  disabled  life  to  be  $574.72  and  for  an  active  life  $50.58 
less  such  a  sum  as  would  make  the  aggregate  reserve  for  both  dis- 
abled and  active  lives  average  $50.58. 

If  the  Insurance  Departments  would  permit  the  total  valuation 
to  be  the  amount  as  usually  computed  less  the  arbitrary  reduction 
of  the  items  corresponding  to  this  $574.72,  the  amount  so  deducted 
could  then  be  added  to  the  disability  reserve  and  produce  a  total 
equal  to  the  face  of  the  policy  without  necessitating  any  additional 
loss.  If  this  practice  were  admitted  and  the  reserve  brought  up  to 
the  face  of  the  policy,  then  there  would  be  no  objection  to  following 
Mr.  Elston's  plan  of  charging  part  of  the  instalments  to  disability 
loan.  The  Insurance  Departments  might  not  readily  concur  in 
the  deduction  of  this  amount  from  the  regular  reserve,  as  surrender 
values  are  predicated  upon  it.  In  such  event  the  higher  reserves 
on  active  lives  would  have  to  be  held  and  the  loss  carried  by  the 
company,  but  in  view  of  the  high  mortality  on  disabled  lives,  par- 
ticularly in  the  earlier  years  following  disability,  a  method  which 
would  reduce  the  bookkeeping  loss  to  a  minimum  would  seem 
preferable.  The  disability  reserve  provides  for  the  yearly  payments 
of  the  premium  on  the  Life  policy  and  the  interest  in  advance  on 
the  insurance,  and  if  the  insured  died  before  the  face  of  the  policy 
had  been  applied  as  loan  values,  there  would  be  no  loses  to  the  com- 
pany outside  of  the  original  loss  when  disability  occurred,  as  the 
claim  would  be  sufficient  to  liquidate  all  loans  and  provide  for  the 
outstanding  instalments.  An  additional  loss  would  occur  only  in 
those  cases  where  the  insured  outlived  the  instalment  period  and  it 
would  seem  better  to  wait  and  charge  out  the  loss  on  the  small  pro- 
portion that  survived  this  period  than  to  immediately  charge  the 
entire  loss  on  all  lives  who  became  disabled.  This  result  might  be 
accomplished  either  by  having  the  Insurance  Departments  admit 
the  validity  of  the  disability  loans,  even  though  in  excess  of  the 
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nominal  reserves  held,  or  else  by  aecumulatin<r  the  disability  loans 
until  they  are  equal  to  either  the  regular  reserve  or  disability  re- 
serve or  both,  and  then  charging  the  excess  as  disability  claims.  If 
the  disability  reserves  are  allowed  as  an  offset  to  the  disability 
loans,  this  excess  will  not  occur  until  a  number  of  years  after  dis- 
ability and  will  consequently  only  affect  the  minority  of  admitted 
cases. 

If  when  the  first  instalment  is  paid,  the  reserve  thereon  is  con- 
sidered as  loaned  and  the  balance  of  Mr.  Elston's  loan  item  charged 
to  "  Disability  Claims "  and  a  similar  method  pursued  each  year, 
it  will  naturally  follow  that  when  the  face  of  the  policy  has  been 
paid,  the  loan  will  equal  the  reserve  on  the  contract  and  the  dif- 
ferences will  have  been  charged  off  in  small  instalments  during  the 
intervening  years,  although  under  this  method  the  losses  of  pre- 
vious years  incident  to  advances  wliich  have  been  chargcl  as  dis- 
ability claims  are  regained  through  the  subsequent  death,  if  within 
the  instalment  period  and  the  smaller  the  proportion  of  cases  to 
show  these  bookkeeping  losses  and  profits,  the  better,  although  this 
method  offers  certain  advantages  in  cases  of  recovery. 

We  might  suggest  that  Mr.  Elston's  paper  be  made  the  basis  of 
conferences  with  the  Insurance  Departments,  in  order  that  the 
ideas  developed  may  be  brought  to  their  attention. 

(author's  review  of  discussion.) 

MR.  JAMES  S.  ELSTON: 

Mr.  Lundgren  has  suggested  several  improvements  in  the  presen- 
tation of  my  paper  w^hich  I  am  glad  to  acknowledge.  The  first  is 
the  misprint  in  tlie  schedule  on  page  140  where  the  debit  to  "  Dis- 
ability Loan"  should  be  inserted  to  offset  the  disability  loan  in- 
terest. Obviously  the  entries  must  balance  under  a  double  entry 
bookkeeping  system.  This  entry  was  in  the  earlier  drafts  of  this 
schedule  but  was  lost  somewhere  before  the  final  copy. 

Considering  the  Disability  Claim  Reserve  as  "  the  excess  of  the 
total  reserve  carried  by  the  company  on  a  disabled  life  over  what  it 
would  have  been  if  no  disability  clause  had  been  inserted"  better 
expresses  what  I  had  in  mind. 

I  disagree  with  Mr.  Lundgren's  suggestion  that  in  ascertaining 
the  amount  to  be  credited  under  the  "  Maturity "  clause  to  "  Dis- 
ability Loan  Interest"  it  will  be  necessary  to  exclude  that  part  of 
the  accumulated  disability  loan  that  was  used  to  cancel  the  original 
loan.  If  an  analysis  is  mnde  of  the  case  wliere  a  loan  is  outstand- 
ing at  disability  and  the  instalments  are  based  on  the  face  of  the 
contract  less  indebtedness,  it  will  be  found  that  if  the  accumulated 
Disability  Loan  on  the  policy  together  with  the  commuted  value 
of  remaining  instalments  is  to  meet  the  full  death  claim,  the  part 
of  the  Distability  Loan  arising  from  the  original  Policy  Loan  must 
be  accumulated  at  interest.     I  have  tried  out  such  a  loan  on  the 
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basis  of  the  table  on  page  142.  Furthermore,  this  is  evident  be- 
cause the  situation  cannot  be  static  but  all  relations  are  dependent 
on  the  time  element.  A  condition  true  at  one  time  is  not  true  at 
another  unless  allowance  is  made  for  the  interest  in  the  meantime. 

In  the  next  to  the  last  paragraph  of  his  discussion  Mr.  Lund- 
gren  introduces  formulae  to  prove  that  the  sum  of  the  reserve  on 
the  regular  policy  and  the  combined  present  value  of  the  premiums 
waived  and  interest  benefits  will  not  exactly  equal  $1,000  under 
the  maturity  clause.  Rather  than  showing  that  my  "  statement  is 
not  quite  exact"  I  understand  Mr.  Lundgren's  formulae  merely 
to  be  the  mathematical  statement  of  what  I  considered  obvious 
without  such  a  statement.  This  is  exactly  what  I  had  reference  to 
when  I  said :  "  Of  course,  on  the  basis  of  the  reserve  tables  now  in 
use  it  cannot  be  expected  that  the  sum  of  the  reserve  on  the  regular 
policy  and  the  combined  present  value  of  the  premiums  waived 
and  interest  benefits  will  exactly  equal  $1,000."  Perhaps  my 
statement  "that  if  our  reserves  were  based  on  mortality  and  dis- 
ability tables  sufficiently  analyzed  to  provide  for  all  cases  of  death 
after  disability,  this  would  be  theoretically  true,"  does  not  clearly 
convey  my  meaning,  which  was  that  if  the  mortality  and  disability 
tables  were  constructed  separately  from  the  foundation,  so  that  the 
premiums  were  computed  to  provide  for  deaths  on  active  lives  and 
separately  for  disability  benefits,  with  further  allowance  for  the 
death  of  the  disabled  lives  and  so  that  proper  resen-es  were  worked 
separately  for  the  active  and  disabled  lives,  that  the  total  sum  of 
the  reserves  on  the  disabled  life  at  disability  must  equal  $1,000. 
This  must  be  true  exactly,  even  if  it  were  impracticable  to  express 
the  reserves  accurately  upon  such  a  separately  analyzed  basis.  Re- 
gardless of  any  theoretical  consideration,  the  actual  value  to  the 
man  at  disability  is  exactly  $1,000.  In  other  words,  if  we  analyzed 
the  difi'erent  reserves  accurately  on  theoretically  constructed  tables, 
they  must  be  relatively  correctly  adjusted  so  that  to  fit  with  the 
real  facts  the  total  reserve  at  the  moment  of  disability  will  be 
$1,000.  As  will  be  seen  later,  this  does  not  mean  that  the  increase 
in  reserve  should  be  a  loss  on  account  of  disability.' 

Mr.  Lundgren  seems  to  prefer  one  of  the  other  methods  of  ac- 
counting which  I  mentioned  in  the  last  section  of  my  paper.  As 
suggested  in  my  paper,  this  involves  the  making  of  entries  at  dis- 
ability in  addition  to  the  making  of  other  entries  every  time  a  pay- 
ment is  made  to  the  insured.  I  disagree  with  the  contention  that 
it  is  inconsistent  to  object  to  using  the  same  mortality  standard  in 
the  accounting  as  in  the  premiums.  The  ultimate  purpose  of  the 
accounting  is  to  check  the  premiums.  Premiums  are  based  on  a 
tentative  standard  and  the  ultimate  test  of  their  adequacy  or  inade- 
quacy is  whether  the  company  will  lose  more  than  the  premiums 
received.  In  fact,  it  seems  to  me  that  the  only  theoretically  sound 
method  of  accounting  is  one  that  will  be  a  real  independent  check 
on  whether  the  premiums  were  computed  on  a  correct  basis  or  not. 
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As  Mr.  LimdgTen  intimates,  it  is  impossible  now  to  obtain  a 
complete  independent  accounting  as  the  Disability  Claim  Reserve 
is  necessarily  involved  in  the  financial  results  and  it  camiot  be 
satisfactorily  determined,  but  I  believe  that  it  is  best  to  throw  as 
much  as  possible  of  the  accounting  on  an  independent  basis.  In 
each  individual  case  the  Disability  Claim  Reserve  decreases  every 
year  and  is  eventually  wiped  off  at  death,  recovery,  or  final  pay- 
ment, so  that  in  the  long  run  each  case  can  be  made  independent 
of  the  reserve.  As  time  elapses  a  larger  and  larger  proportion  of 
the  total  disability  claims  will  become  independent  of  the  reserve. 
It  seems  to  me  best,  therefore,  to  carry  through  the  accounting 
itself  independent  of  the  disability  experience  table. 

As  to  Mr.  Lundgren's  suggested  metliod  under  the  Maturity 
Clause  of  debiting  '*  Disability  Claims "  with  $1,000  at  disability 
and  crediting  "  Supplementary  Contracts  Involving  Life  Contin- 
gencies" with  the  same,  I  thoroughly  disagree  for  the  following 
reasons : 

1.  Death  Claims  are  understated.  If,  for  instance,  death  oc- 
curred just  before  the  final  payment  of  $68,  the  amount  as  I  un- 
derstand the  method,  to  be  debited  to  "  Death  Claims "  would  be 
$68,  whereas  it  should  be  $1,000.  At  least  the  $1,000  arises  from 
the  insurance  part  of  the  premium  which  was  computed  on  mixed 
lives  regardless  of  disability  and  which  was  paid  partly  by  the  in- 
sured before  disability  and  partly  by  the  premium  waiver  feature 
thereafter.  Mr.  Lundgren's  method  would  leave  the  bulk  of  this 
$1,000  charged  to  "Disability  Claims."  It  should,  without  ques- 
tion in  my  mind,  appear  as  a  death  claim  in  the  Grain  and  Loss 
Exhibit  instead  of  the  bulk  of  it  having  to  appear  in  the  "  Gain  or 
Loss  from  Disability"  during  several  successive  years. 

2.  If  disability  occurs  in  one  year  and  the  insured  dies  in  the 
next  calendar  year,  and  before  another  instalment  is  due,  this 
method  adds  $1,000  to  the  Disability  Claims  in  the  first  year  when 
it  should  add  $33.83  together  with  the  premium  waived.  In  other 
words,  as  far  as  this  case  is  concerned  the  Disability  Claims  will 
be  overstated  in  the  annual  statement  about  fifteen  or  twenty  times. 
In  the  following  year  instead  of  there  being  no  Disability  Claim 
against  this  policy  there  would  be  a  negative  Disability  Claim  of 
over  $900.  Of  course  this  claim  will  be  merged  with  others  and 
probably  the  negative  entry  will  be  counterbalanced  by  new  claims. 
The  net  result  on  the  average  should  be  continual  exaggerations 
of  Disability  Claims,  which  I  believe  should  be  avoided  so  far  as 
possible. 

3.  It  seems  to  me  decidedly  inconsistent  to  use  this  treatment  of 
a  "  Maturity "  case  in  connection  with  debiting  the  present  value 
of  future  disability  benefits  under  other  types  of  disability  provi- 
sions. To  consider  the  former  a  modification  of  the  latter  is  at 
least  a  euphemism.  The  latter  is  a  theoretically  correct  method  if 
the  true  present  value  of  the  claims  could  be  obtained.     $1,000  is. 
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however,  not  the  present  value  of  the  disability  benefits  under  the 
"  Maturity  "  clause  but  it  is  the  present  value  of  both  the  disability 
and  death  benefits. 

4,  This  treatment  of  "  Maturity "  cases  is  inconsistent  with  the 
accounting  under  other  types  and  with  the  requirements  of  the  an- 
nual statement  inasmuch  as,  according  to  Mr.  Lundgren's  outline, 
no  accounting  is  made  of  the  Premium  Waived  under  the  "  Ma- 
turity "  clause  which  should  appear  separated  from  the  other  Dis- 
ability Claims  in  the  disbursement  page  of  the  annual  statement. 

The  only  essential  criticism  Mr.  Lundgren  makes  of  the  proposed 
method  itself  is  the  amount  of  detailed  work.  This  is  as  I  feared, 
as  my  paper  necessarily  considered  so  many  odd  cases  which  very 
seldom,  if  ever,  occur  in  practice  that  the  method  appears  immensely 
more  complicated  than  it  really  is. 

I  take  it  for  granted  that  the  detailed  work  feared  is  under  the 
"  Maturity "  type  of  clause  rather  than  under  any  of  the  other 
forms.  In  practice,  instead  of  splitting  up  the  cash  payment  of 
$68  between  Disability  Loans,  $34.18,  and  Disability  Claims,  $33.82, 
we  divide  the  $68  equally  between  these  debits.  The  actual  credit 
of  $68  is  necessarily  made  with  each  payment  regardless  of  the 
method  of  accounting,  that  is,  whether  it  is  debited  to  "  Disability 
Claims "  or  "  Supplementary  Contracts "  or  some  other  account. 
How  much  more  work  is  involved  in  making  two  equal  debits 
against  the  one  credit  ?  It  seems  to  me  that  even  in  the  case  where 
monthly  payments  are  made  that  the  accounting  under  the  proposed 
method  can  be  made  as  simple  as  need  be  asked  for.  If  desired, 
the  debit  entries  corresponding  to  the  actual  payments  could  be 
made  into  "  Supplementary  Contracts "  or  some  specially  named 
account  during  the  month.  The  last  day  of  the  month  the  total  of 
the  month's  debit  could  be  reversed  as  a  credit  to  the  same  account 
and  debit  entries  made  to  "Disability  Loans"  and  "Disability 
Claims"  each  for  one  half  of  this  total.  Or,  if  a  more  accurate 
division  is  desired,  34.18/68.00  or  some  corresponding  factor  could 
be  entered  to  "Disability  Loans"  and  the  balance  to  "Disability 
Claims."    Other  short  cuts  are  suggested  in  the  paper. 

Mr.  Milligan  would,  if  possible,  find  some  way  of  reducing  my 
initial  loss  due  to  Disability  Claims.  The  full  effect  of  Mr.  Hard- 
castle's  suggestion  on  the  other  hand  is,  on  the  average,  to  increase 
it  by  charging  the  same  loss  I  do,  but  making  this  loss  definite 
without  gradually  counteracting  it  as  I  do.  I  am  afraid  I  cannot 
agree  with  his  contentions  or  his  arguments.  I  would  agree  with 
the  suggestion  that  the  accounting  should  ultimately  work  out  the 
same  whether  the  claim  is  paid  in  one  sum  or  in  instalments.  But 
the  question  at  issue  would  then  again  become  what  that  method 
should  be.  I  submit  that  even  if  the  disabilitv^  claim  were  paid 
in  one  sum.  the  accounting  should  not  be  entirely  the  same  as 
under  a  death  claim,  as  even  under  Mr.  Hardcastle's  method  the 
reserve  released  would  be  charged  to  "  Cash  Surrender  Values," 
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the  balance  being  charged  to  "Disability  Claims,"  whereas  under 
a  death  claim  the  total  insurance  would  be  charged  to  "  Death 
Claims."  With  such  a  discrepancy  at  the  outset  between  the 
methods  as  this,  I  am  afraid  the  analogy  breaks  down,  so  that  it  is 
of  little  use  to  attempt  to  follow  it  further.  As  suggested  in  my 
paper,  the  supplementary  account  idea  can  be  otherwise  used  to 
take  care  of  the  annual  or  monthly  payments  without  causing  the 
uncorrected  inflation  of  the  Disability  Claims  that  Mr.  Hardcastle 
recommends. 

Perhaps  the  best  answer  to  Mr,  Hardcastle's  suggestion  is  Mr. 
Milligan's  argument,  as  illustrated  in  the  particular  case  he  sets 
forth.  The  essential  difference  in  our  three  methods,  under  which 
mine  is  a  compromise  on  the  other  two,  is  that  Mr,  Hardcastle 
wishes  to  consider  the  amount  at  risk  under  the  policy  as  the  Dis- 
ability Claim,  the  transaction  being  completely  closed.  My  method 
for  practical  reasons  produces  at  first  essentially  the  same  disability 
loss,  through  the  reserve  adjustment  instead  of  through  an  actual 
book  entry  however,  but  later  corrects  this,  making  the  accounting 
ultimately  correct.  My  actual  entries  on  the  books  are  correct 
throughout,  but  too  great  a  reserve  is  included  at  first  on  the  Dis- 
ability Claims,  though  this  is  eventually  properly  adjusted  as  the 
reserves  gradually  vanish.  Mr.  Milligan  would  attempt  to  intro- 
duce a  further  modification  to  reduce  the  initial  loss  to  Disability 
Claims  by  some  adjustment  which  would  take  care  of  the  fact  that 
the  present  regular  reserve  based  on  mixed  lives  is  an  average  be- 
tween those  that  would  be  necessary  if  separate  reserves  on  the 
regular  insurance  were  carried  on  active  lives  and  on  disabled  lives. 

The  essence  of  the  whole  difficulty  is  that  at  disability,  even  if 
there  were  no  disabilitj^  provision  in  the  contract,  the  real  value  of 
the  contract  to  the  insured  and  the  real  liability  to  the  company 
is  increased  (greatly  where  the  regular  reserve  previously  carried 
is  small),  and  yet  the  present  reserves,  being  based  on  mixed 
lives,  would  not  take  cognizance  of  this  fact.  As  Mr.  Hardcastle 
says,  "  The  reserve  is  all  that  the  Life  Insurance  Company  could 
be  called  upon  to  pay."  But  this  is  only  part  of  the  story.  The 
value  of  the  contract  to  the  insured,  even  if  there  were  no  Dis- 
ability Provision  is  greatly  increased  by  disability.  He  might  even 
be  able  to  assign  his  rights  under  it  for  a  sum  considerably  in  ex- 
cess of  what  "the  company  could  be  called  upon  to  pay."  This 
extra  value  is  not  due  to  the  Disability  Clause  and  should  not  be 
charged  to  "Disability'  Claims,"  even  as  a  practical  measure  unless- 
correcting  entries  are  later  made.  The  increase  in  reserve  I  make 
to  cover  this  extra  value  (which  should  ultimately  be  met  as  a 
death  claim)  is  justified  only  (1)  because  it  is  gradually  reduced 
as  the  regular  reserve  increases,  a  process  which  is  accompanied, 
according  to  my  method,  by  a  corresponding  decrease  in  the  Dis- 
ability Claim  Eeserve,  and  (2)  because  as  a  practical  concession 
to  the  opinion  of  others  than  actuaries  it  seemed  to  me  advisable 
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to  assume  liability  at  disability  for  the  full  face  of  the  policy.  I 
agree  with  Mr.  Milligan  that  theoretically  this  full  liability  should 
be  assumed  only  at  the  expense  of  smaller  reserves  on  active  lives. 
If  recognition  of  the  appropriateness  of  the  latter  adjustment  can 
be  secured,  the  results  will  be  still  nearer  the  truth. 

Mr.  Milligan's  specific  case  helps  to  clarify  the  whole  explana- 
tion. The  reserve  before  disability  is  $50.58.  After  disability  the 
value  is  $1,000,  and  Mr.  Hardcastle  would  charge  $50.58  to  "  Sur- 
render Values"  and  $949.42  to  "Disability  Claims."  I  would 
charge  to  "  Disability  Claims  "  only  $33.82  and  the  disability  pre- 
mium each  year,  the  present  value  of  both  of  which  is  only  $425.28. 

Mr.  Hardcastle's  charge  of  $949.42  is  made  up  then  of  two  parts : 
$425.28,  real  Disability  Claim,  and  $524.14,  increased  value  under 
the  life  contract  which  would  eventually  accrue  (subject,  of  course, 
to  premium  payment,  which  is  taken  care  of  by  the  premium 
waiver  feature  if  the  disability  feature  is  included)  even  if  there 
were  no  disability  clause  in  the  contract.  The  real  point  is  that  at 
disability  the  value  of  the  contract  suddenly  jumps  from  $50.58 
to  $574.72,  an  increase  of  $524.14,  even  if  there  were  no  disability 
provision.  In  other  words,  a  third  party  could  theoretically  afford 
to  pay  $574.72  to  have  all  rights  under  the  contract  assigned  to 
himself.  I  cannot  favor  irrevocably  charging  this  $524.14  to 
"  Disability  Claims,"  though  I  can  countenance  a  compromise, 
which  to  satisfy  a  layman  would  make  the  total  liability  at  dis- 
ability equal  to  $1,000,  which  is  obviously  the  liability  of  the  com- 
pany at  disability  on  this  particular  contract.  If  recognition  can 
be  procured  of  the  principle  that  considering  the  total  liability  on 
this  contract  as  $1,000  should  be  offset  by  reducing  the  liability  on 
active  lives  so  that  the  grand  total  reserve  of  the  company  on  the 
life  insurance  part  of  the  contract  will  average  out  to  be  the  same 
as  it  would  be  if  the  tabular  reserve  on  mixed  lives  is  applied  to  the 
business,  I  would  be  in  favor  of  such  an  adjustment. 

As  Mr.  Hardcastle  points  out,  the  amount  of  Disability  Claim  is 
less  the  later  in  the  history  of  the  policy  it  occurs,  when  the  reserve 
is  larger.  This  is  even  more  noticeable  on  an  Endowment  than 
on  the  Ordinary  Life.  But  this  relationship  proves  nothing,  as  it 
holds  not  only  for  the  amount  at  risk,  but  for  both  the  parts  into 
which  the  latter  can  be  divided ;  that  is,  the  true  Disability  Claim 
and  the  part  that  represents  the  difference  between  the  reserve  on 
the  regular  insurance  on  mixed  lives  and  the  corresponding  reserve 
on  a  disabled  life. 

Mr.  Hardcastle  regards  the  necessity  for  any  accounting  after  dis- 
ability as  a  weakness  in  the  method  described  in  the  paper.  The 
failure  to  provide  for  any  such  accounting,  I  claim,  is  the  funda- 
mental weakness  in  his  method.  I  admit  that  manv  of  the  clauses 
in  actual  use  read  as  if  the  face  of  the  policy  is  the  Disability  Claim. 
As  suggested  in  the  paper,  I  regard  this  as  a  misconception,  very 
hard  to  dispel,  arising  from  considering  the  maturity  clause  as 
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entirely  independent, — an  end  in  itself,  so  to  speak.  Since  the 
later  broadening  and  improvement  in  the  disability  provision,  how- 
ever, it  should  be  clearer  that  the  "  Maturity "  clause  is  only  one 
of  a  family  and  should  be  treated  like  the  rest.  The  whole  trouble 
is  that  it  happens  (purposely,  of  course)  to  be  so  constituted  that 
in  conjunction  with  the  regular  insurance,  it  produces  a  peculiar 
effect  that  is  so  interesting  in  itself,  that,  in  contemplation  of  the 
effect,  we  lose  sight  of  the  fundamental  principles  of  the  premium 
waiver  and  the  income  during  disability.  In  fact,  it  is  so  nearly 
like  the  "Annuity"  clause,  as  evidenced  by  the  corresponding 
forms  for  the  formula  for  the  premium,  that  a  simple  way  of  work- 
ing the  reserve  on  active  lives  on  some  forms  of  policies  for  it  is 
as  a  modification  of  the  reserves  for  the  "  Annuity  "  clause. 

When  the  real  nature  of  the  "  Maturity  "  clause  is  considered,  it 
seems  clear  to  me,  to  sum  up,  that  the  method  Mr.  Hardcastle  pro- 
poses (1)  does  not  stand  the  test  of  being  consistent  with  the  ac- 
counting under  the  other  types  of  clauses,  (2)  it  is  not  consistent 
with  the  method  of  premium  calculation,  (3)  it  does  not  provide 
the  "  Premium  Waived,"  required  for  the  annual  statement,  (4) 
it  introduces  a  different  confusing  item  among  the  Cash  Surrender 
Values,  (5)  it  understates  the  Death  Claims  which  should  be  met 
from  the  regular  insurance  premiums  and  (6)  it  correspondingly 
increases  the  Disability  Claims. 

As  to  Mr.  Milligan's  fear  that  the  Disability  Loans  may  exceed 
the  reserve,  this  would  of  course  be  impossible  under  the  method 
described  in  the  paper  as  the  sum  of  the  regular  and  disability 
claim  reserve  was  carried  as  $1,000  until  the  disability  loans  accu- 
mulated to  $1,000  when,  either  all  entries  are  closed  out  or  all 
future  debits  are  made  to  "  Disability  Claims  "  with  no  increase  in 
Disability  Loans. 

In  conclusion  I  cannot  state  too  strongly  that  I  believe  that  not 
only  is  the  accounting  outlined  in  the  paper  consistent  between  all 
forms  and  consistent  with  the  actual  disability  benefits,  but  it  is 
extremely  simple  in  actual  operation.  It  does  not  involve  a  great 
amount  of  detailed  work  if  the  short  cuts  suggested,  and  possibly 
others,  are  used.  Describing  the  method  makes  it  appear  immensely 
more  formidable  than  it  really  is. 
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MR,  ARTHUR  HUNTER: 

The  results  of  the  investi/^ations  by  Dr.  Toulmin  and  Mr.  Perrin 
are  very  interesting  and  we  are  greatly  indeljted  to  them  for  throw- 
ing additional  light  on  three  impairments  of  moment.  As  the 
experience  of  the  New  York  Life  has  not  been  investigated  since 
the  Medico-Actuarial  Eeports  were  published  I  am  not  in  a  posi- 
tion to  make  extended  remarks.  I  shall  accordingly  confine  myself 
to  three  suggestions: 

First.  In  dealing  with  Asthma  must  we  not  have  a  greater 
differentiation  between  the  various  types  before  being  able  to 
draw  satisfactory  conclusions  from  the  data?  Should  we,  for 
example,  not  have  the  cases  divided  into  (a)  occasional  at- 
tacks, (&)  frequent  attacks,  and  subdivided  by  the  degree  of 
the  severity  into  mild,  moderate  or  severe  ? 

Second.  In  dealing  with  Eenal  Colic  in  practice  it  seems 
necessary  to  ignore  an  attack  after  a  few  years  as  that  is  ap- 
parently the  practice  of  many  of  the  companies.  We  should, 
in  rating  risks,  take  account  of  the  years  elapsed  since  the  at- 
tack and  also  of  the  number  of  attacks.  Unfortunately  the 
data  to  enable  us  to  do  this  are  scanty,  so  we  must  aim  to  cover 
on  the  average  fully  as  high  mortality  as  that  in  the  Med- 
ico-Actuarial experience. 

Third.  In  the  case  of  a  history  of  Pleurisy  have  the  authors 
not  omitted  to  take  account  of  the  factor  of  build?  Is  it  not 
likely  that  a  history  of  Pleurisy  would  be  a  more  serious  im- 
pairment among  underweights  than  among  persons  of  average 
weight?  It  seems  to  me  that  the  mortality  would  be  affected 
by  age,  by  build  and  by  years  elapsed  since  the  attack.  I  would 
expect  to  see  the  highest  relative  mortality  among  young  per- 
sons markedly  underweight  who  had  a  recent  history  of  pleu- 
risy. It  is  likely  that  the  nearest  analogy  to  such  a  history 
would  be  a  personal  record  of  tuberculosis. 

MR.   ALEXANDER  T.    MACLEAN: 

The  paper  by  Dr.  Toulmin  and  Mr,  Perrin  is  one  of  those  con- 
tributions which,  in  combination  with  other  similar  statistics, 
should  throw  some  light  at  least  on  certain  aspects  of  the  difficult 
problem  of  the  selection  of  risks. 
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The  existence  of  any  of  the  three  impairments  discussed,  espe- 
cially when  coupled  with  some  other  impairment,  generally  places 
the  application  in  that  group  of  borderline  cases  which  is  so  dif- 
ficult to  handle  and  any  light  that  can  be  cast  is  therefore  of  great 
help. 

After  a  careful  reading  of  the  paper,  however,  I  find  some  diffi- 
culty in  appreciating  just  what  definite  information  we  are  given 
as  a  result  of  the  statistics  here  presented.  The  lack  of  such  definite 
information  is  not  of  course  the  fault  of  the  authors  of  the  paper 
but  rather  the  result  of  the  nature  and  extent  of  the  information 
upon  which  they  had  to  work. 

In  the  first  place,  the  basic  data  is  relatively  small  and  in  the 
circumstances  of  the  case  could  hardly  be  otherwise.  In  the  second 
place,  it  is  evident  that  the  definition  of  the  impairments  discussed 
must  have  rested  to  a  considerable  degree  with  the  local  examiner, 
a  condition  that  almost  precludes  the  possibility  of  exact  definition. 

During  recent  years,  there  have  appeared  in  the  Transactions  of 
the  Society  several  papers  of  a  similar  character  and  even  among 
the  published  results  of  the  Medico-Actuarial  Mortality  Expe- 
rience we  have  similar  groups  of  experience  where  mortality  ratios 
are  based  on  a  very  limited  amount  of  data. 

Mr.  Elderton,  in  his  book  on  Frequency  Curves,  gives  the  general 
rule  followed  by  statisticians  where  he  says  that,  "  Unless  a  result 
exceeds  the  expected  by  two  or  three  times  the  probable  error,  it  is 
not  safe  to  assume  that  the  particular  case  differs  from  the  ex- 
pected result." 

Using  the  exposed  to  risk  and  expected  deaths  as  a  basis,  I  have 
calculated  the  probable  error  for  each  of  the  three  sets  of  statistics. 
In  the  first  case,  this  function  is  represented  by  8.31,  in  the  second 
by  8.98,  in  the  third  by  10.04.  I  might  mention  that  the  apparent 
inconsistency  in  the  size  of  these  figures  with  reference  to  the  ex- 
posed to  risk,  is  explained  by  the  fact  that  the  average  age  in  the 
Asthma  cases  is  49,  in  the  Eenal  Colic  cases  53,  and  the  Pleurisy 
cases  50. 

It  will  further  be  noticed  that  the  difference  between  the  actual 
and  expected  deaths  is  12,  19,  and  13,  respectively,  so  that  if  we 
follow  Mr.  Elderton's  rule,  the  figures  do  not  in  any  case  indicate 
a  certain  deviation  from  the  normal.  In  other  words,  there  is  not 
enough  experience  to  provide  any  basis  for  the  statement  that 
where  a  history  of  any  of  the  three  impairments  is  shown,  a  definite 
increase  in  mortality  will  surely  follow. 

Taking  the  case  of  Eenal  Colic,  if  we  turn  to  the  Medico-Actu- 
arial Experience  and  examine  Class  24,  representative  of  Renal 
Colic  cases,  we  find  that  while  the  mortality  of  Group  A  (one  at- 
tack within  two  years  of  application)  is  only  82  per  cent.,  the  mor- 
tality of  Group  D  (one  attack  more  than  ten  years  prior  to  appli- 
cation) is  123  per  cent.  Now,  it  will  be  generally  admitted  (and 
the  Medico-Actuarial   Committee  has  in  fact  pointed   out)    that 
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these  figures  are  more  the  result  of  the  type  of  selection  exercised 
rather  than  the  result  of  the  impairment  itself.  It  is  obvious, 
where  there  is  a  history  of  Renal  Colic  within  two  years  of  applica- 
tion, that  the  case  is  looked  at  very  much  more  critically  than  is 
so  where  the  attack  is  more  than  ten  years  old. 

Again  in  this  group  a  subdivision  has  been  made  and  it  seems  to 
me  that  in  view  of  the  limited  nature  of  the  entire  data,  not  very 
much  reliance  can  be  placed  on  the  results  shown  by  this  further 
subdivision.  The  table  in  the  paper  indicates  only  w^hat  has  pre- 
viously been  stated — that  the  type  of  selection  is  evidently  a  bigger 
factor  than  the  impairment  itself. 

The  old  question  of  the  average  duiation  of  the  policies  entering 
into  the  experience  might  have  considerable  effect  on  the  actual 
results  over  any  limited  period  and  all  of  these  things  must  be 
borne  in  mind  before  any  application  can  be  made  of  the  figures 
presented.  The  same  remarks  apply  to  the  other  two  classes  dis- 
cussed. 

The  amount  of  the  basic  data  is  small  and  the  normal  deviations 
would  account  for  at  least  a  considerable  proportion  of  the  alleged 
extra  mortality  shown.  It  is  obvious,  for  instance,  that  no  young 
company  could  derive  much  information  of  practical  value  from 
the  figures.  They  represent  the  actual  experience  under  certain 
cases  as  a  result  of  a  certain  type  of  selection  and  I  think  that  is 
all  we  can  say  about  them. 

There  is  one  other  point  that  might  have  been  of  interest  and 
that  is  a  comparison  of  a  relative  amount  of  mortality  by  policies 
and  amounts.  The  figures  given  in  the  table  are  for  policies  only 
and  it  is  conceivable  that  the  mortality  by  amounts  might  put  a 
very  different  complexion  on  the  matter  from  the  underwTiting 
viewpoint.  For  example,  it  is  stated  in  the  Asthma  cases  that  the 
mortality  is  lower  for  ages  under  40  than  for  the  higher  ages.  In 
view  of  the  fact  that  the  average  policy  is  larger  on  applications 
issued  at  the  higher  ages,  the  assumption  would  be  that  if  the 
figures  represent  the  truth  of  the  matter,  the  cost  of  doing  this  type 
of  business  at  the  higher  ages  is  even  greater  than  indicated  in  the 
paper. 

With  reference  to  the  first  group,  T  am  told  that  Asthma  is  not 
in  itself  a  disease  but  a  symptom  of  some  cardio-renal  weakness. 
The  authors  did  not  state  whether  the  cases  examined  were  what 
might  be  called  "true"  Asthma  cases  as  opposed  to  "hay  fever" 
Asthma,  which  perhaps  might  be  called  "  functional "  Asthma  and 
there  is  naturally  a  considerable  difference  between  the  two  classes. 

The  statement  is  made  that  the  deaths  were  nearly  twice  the 
normal  from  pneumonia  and  that  they  were  slightly  greater  than 
the  normal  from  organic  diseases  of  the  heart.  This  would  suggest 
that  while  many  of  these  applicants  did  die  of  pneumonia,  their 
inability  to  resist  death  from  this  particular  cause  was  due  rather 
to  cardio-renal  weakness  of  some  type  and  that  a  true  cataloging 
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of  the  cause  of  death  would  include  these  deaths  under  the  organic 
diseases  where  they  truly  belong. 

The  results  in  the  group  of  Eenal  Colic  cases  will  unquestion- 
ably be  materially  affected  by  improved  surgical  and  home  office 
practices.  Mr.  Perrin  states  in  the  last  paragraph  of  this  section 
that  the  Penn  Mutual  as  a  rule  did  not  make  microscopic  exami- 
nations in  any  but  a  negligible  number  of  cases.  This  factor  alone 
is  of  considerable  importance  in  considering  the  figures  presented. 
The  increasing  practice  of  having  home  office  microscopic  tests  will 
generally  eliminate  cases  where  an  active  condition  is  present,  in- 
cluding nephritics. 

In  this  group  also  the  question  of  selection  appears  to  have  af- 
fected the  results  because,  in  my  opinion,  a  higher  mortality  at  the 
younger  ages  as  compared  with  those  over  40  can  only  reasonably 
be  acccounted  for  by  the  more  severe  manner  in  which  applications 
at  the  higher  ages  were  considered. 

Mr.  Perrin  refers  to  Dr.  Symonds'  paper  but  even  Dr.  Symonds' 
paper  is  the  result  of  an  investigation  of  only  895  entrants  with  69 
actual  deaths,  so  that  the  possilDilities  of  variation  simply  through 
limited  data  are  very  great.  The  author  himself  gives  this  warn- 
ing at  the  end  of  his  paper  and  in  fact,  as  stated,  one  of  the  prin- 
cipal findings  of  the  Mutual  Life  investigation  is  contrary  to  the 
corresponding  experience  of  the  Penn  Mutual. 

I  do  not  for  one  minute  mean  to  suggest  that  a  person  with 
Eenal  Colic  history  is  a  first  class  risk  but  we  require  some  more 
definite  statistics  than  have  hitherto  been  presented  and  more  in 
line  with  present-day  practice  in  order  to  establish  any  rule  for  the 
future  acceptance  of  risks. 

The  group  of  Pleurisy  cases  presents  a  type  of  risk  where  the 
company  is  very  much  dependent  upon  the  local  examiner  and  the 
high  death  rate  from  tuberculosis  shown  during  the  first  five  years 
seems  to  add  weight  to  the  prevailing  opinion  that  idiopathic  pleu- 
risy is  tuberculosis.  There  is  almost  no  other  explanation  for  the 
high  death  rate  from  tuberculosis  during  the  early  policy  years. 

It  would  seem  that  in  this  group  the  element  of  build  would  be 
of  considerable  importance  and  it  would  have  been  interesting  if 
the  authors  had  given  us  some  indication  of  the  weight  grouping  of 
the  applicants  presenting  this  impairment. 

It  would  seem  that  in  this  group  the  element  of  build  would  be 
of  considerable  importance  and  it  would  have  been  interesting  if 
the  authors  had  given  us  some  indication  of  the  weight  grouping 
of  the  applicants  presenting  this  impairment. 

Further,  it  is  possible  that  in  the  experience  were  included 
some  cases  of  supposed  pleurisy  which  were  not  in  fact  true  pleurisy 
but  merely  a  self-diagnosis  resulting  from  muscular  pain  in  the 
region  of  the  pleura.  I  am  told  that  such  cases  are  very  common. 
If  such  a  condition  existed  to  any  degree  the  mortality  ratios  at 
the  younger  ages  would  presumably  underestimate  the  true  state 
of  affairs. 
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To  my  mind^  the  great  value  of  this  section  of  the  paper  lies  in 
the  fact  that  it  serves  to  give  us  sharp  warning  as  to  the  importance 
of  a  history  of  pleurisy,  especially  in  the  young  applicant. 

I  think  we  are  very  much  indehted  to  Dr.  Toulmin  and  !Mr. 
Perrin  for  presenting  the  results  of  the  Penn  Mutual  experience. 
The  greatest  benefit  of  such  a  paper  is  of  cours§  to  the  authors 
themselves  because  from  the  point  of  view  of  their  own  company 
they  have  derived  valuable  information.  The  figures,  however,  are 
of  necessity  of  greater  value  to  the  company  making  the  investiga- 
tion than  to  others.  But  that  does  not  in  any  way  detract  from 
the  value  of  the  paper  as  a  stimulus  to  other  independent  investi- 
gations and  I  at  least  am  indebted  to  the  authors  for  some  knowl- 
edge of  these  three  impairments  which,  had  their  interesting  paper 
not  been  written,  I  am  afraid  I  would  not  have  obtained. 

MR,  R,  D.  murphy: 

It  may  be  of  interest  to  give  the  results  of  the  Equitable's  expe- 
rience on  applicants  with  such  personal  histories  as  are  dealt  with 
by  the  authors,  and  to  whom  we  granted  policies  at  standard  rates. 
This  experience  covers  the  issues  of  1885  to  1918  inclusive  carried 
to  1919  anniversaries.  The  data,  however,  are  very  limited  as  we 
have  not  accepted  such  cases  freely.  Cases  with  a  history  of  asthma 
were  included  only  if  the  last  attack  was  within  five  years  of  the 
date  of  issue.  There  were  included  cases  with  other  minor  impair- 
ments, but  these  do  not  appear  to  have  affected  the  results  in  any 
material  way. 


History. 

No.  of           Years  of 
Entrants.     Experience. 

Expected 
Deaths           Actual 
(M.-A.           Deaths.           Ratio. 
Table). 

Asthma 

Renal  Colic 

944           5,444 
946          5,209 
988          2,974 

43.23            50 
56.22            53 
20.10           30 

116% 
94 
149 

Pleurisy 

This  tends  to  confirm  the  opinion  that  carefully  selected  cases 
with  a  history  of  asthma  or  renal  colic  may  be  granted  standard 
rates.  It  does  not  of  course  imply  that  every  case  with  such  a  his- 
tory may  be  so  accepted.  The  exposures  on  cases  with  a  history  of 
pleurisy  are  very  small  but  it  i?  interesting  to  note  that  for  ages  at 
entry  below  40  there  were  10.02  expected  deaths  and  25  actual, 
while  for  higher  ages  at  issue  the  figures  were  10.08  expected  and 
5  actual.  The  figures  also  show  that  where  the  history  was  within 
five  years  there  were  14  actual  deaths  and  4.76  expected,  whereas 
for  histories  more  than  five  years  before  issue  the  actual  deaths  were 
16  and  the  expected  15.34,    It  will  therefore  be  seen  that  our  expe- 
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rience  is  in  general  agreement  with  the  author's  conclusion  in  re- 
gard to  this  class  also. 

(authors'  review  of  discussion.) 

dr.  harry  toulmin  and  oliver  w.  perrin  : 

The  experience  of  the  Penn  Mutual  under  some  49  classes  of 
impairments  is  being  brought  up  to  date,  and  the  three  classes 
selected  for  this  paper,  having  special  interest  for  the  Penn  Mutual, 
are  among  the  first  to  be  completed.  Unfortunately,  the  material 
is  too  scanty  to  be  followed  out  along  new  lines  of  analysis,  and 
such  additional  light  as  may  be  thrown  upon  the  selection  of  risks 
is,  like  the  Equitable's  experience  given  by  Mr.  Murphy,  chiefly  in 
confirmation  of  previous  investigations.  The  authors  realize  the 
limitations  of  the  paper,  due  to  the  smallness  of  the  basic  data,  but 
as  it  covers  a  j)eriod  when  more  liberal  methods  of  selection  were 
followed,  we  believe  it  has  a  practical  value  in  showing  the  expe- 
rience of  the  Penn  Mutual  under  such  conditions. 

The  Asthma  class,  it  should  be  explained,  is  made  up  wholly  of 
cases  of  bronchial  or  spasmodic  Asthma — not  cardiac  nor  renal, 
nor  that  associated  only  with  Hay  Fever ;  and  these  cases  were  taken 
at  a  time  when  modern  methods  of  diagnosis  as  to  the  specific  cause 
of  the  disease  were  unkno^\^l.  Besides,  with  such  a  small  experience 
(the  entrants  number  1022  and  the  actual  deaths  121)  the  practical 
limit  of  subdivision  is  soon  reached.  iVccordingly,  although  the 
authors  appreciate  the  value  of  the  suggestion  made  by  Mr.  Hunter 
and  also  by  Mr.  ]\Iaclean  of  a  greater  differentiation  between  the 
different  types  of  Asthma,  the  lack  of  the  necessary  information  in 
the  original  examination,  as  well  as  the  smallness  of  the  experience, 
prevented  further  analysis;  a  subdivision  according  to  severity  of 
attack  would  doubtless  be  enlightening. 

In  a  small  proportion  of  cases  of  Asthma  the  applicant  was  lim- 
ited to  an  endowment  maturing  at  age  55  or  a  lower  age.  A  sim- 
ilar practice,  we  are  informed,  has  been  followed  by  some  other 
companies.  The  limitation  does  not  seem  to  be  adapted  to  this 
type  of  risk,  however,  as  the  Penn  Mutual  experience  shows  a  mor- 
tality ratio  for  attained  ages  55  and  under  almost  twice  as  great  as 
that  for  ages  over  55.  It  cannot  be  claimed,  of  course,  that  results 
such  as  these  establish  a  certain  increase  in  mortality  as  being  due 
to  the  impairment  in  question,  but  they  are  sufficiently  impressive 
to  lead  the  Penn  Mutual  to  decide  to  decline  applicants  with  a  his- 
tory of  Asthma  at  all  ages,  unless  a  long  period  (say  ten  years  or 
more)  has  elapsed  since  the  occurrence  of  the  attack. 

Both  Mr.  Maclean  and  Mr.  Hunter  raise  the  question  as  to 
whether  the  authors  have  omitted  to  take  account  of  the  factor  of 
build  in  cases  with  a  history  of  Pleurisy.  As  a  matter  of  fact,  an 
analysis  of  this  class  was  made  into  lightweights  and  heavyweights 
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for  ages  under  40  and  for  40  and  over,  the  result  being  that  the 
actual  deaths  numbered  only  one  for  the  smallest  subdivision  and 
nine  for  the  largest.  As  no  reliable  conclusions  can  be  drawn  from 
such  scanty  data,  the  authors  decided  to  make  no  reference  to  it. 
It  may  be  stated,  however,  that  the  trend  was  in  the  direction  an- 
ticipated by  Mr.  Hunter.  Light  weight  at  the  younger  ages  is  in 
itself  an  impairment,  and  as  the  majority  of  cases  of  Pleurisy  with 
effusion  are  known  to  be  of  tubercular  origin  it  undoubtedly  be- 
comes more  serious  when  combined  with  a  history  of  Pleurisy. 
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MORTALITY   AMONG  AMERICAN   ANNUITANTS   AND  PREMIUMS   BASED 
*  THEREON ARTHUR  HUNTER. 


VOL.   XXI,    PAGE    157, 


MR.  R.  HENDERSON; 


This  is  a  very  important  contribution  to  our  knowledge  of  an- 
nuitant mortality  in  this  country.  When  we  take  into  account  the 
extent  of  the  data  and  the  decree  to  which  it  confirms  the  results 
of  the  previous  investigation  it  would  appear  that  we  are  justified 
in  concluding  that  we  have  here  a  reliable  representation  of  the 
mortality  to  be  expected  under  similar  conditions.  If  this  be  con- 
ceded it  follows  that,  as  stated  by  the  author,  the  British  Offices 
Annuity  Tables  are  not  an  appropriate  basis  for  annuity  calcula- 
tions under  present  conditions  in  this  country.  This  is  especially 
true  in  the  case  of  female  lives  but  it  is  also  true  to  a  smaller  de- 
gree for  male  lives. 

In  the  graduation  of  the  data  Mr.  Hunter  appears  to  have  met 
with  a  difficulty  similar  in  kind,  though  possibly  less  marked  in 
degree,  to  that  encountered  in  connection  with,  the  British  Offices' 
experience.  In  that  case  the  difficulty  was  met  by  using  a  double 
series  in  the  graduation  of  the  table  for  female  lives.  The  first 
series  which  determined  the  rates  of  mortality  at  the  oldest  ages 
would,  if  continued  downwards  without  being  supplemented,  have 
given  negative  rates  of  mortality  for  ages  less  than  about  forty- 
seven.  It  will  be  remembered  that  Mr.  Hunter's  first  experimental 
graduation  of  the  female  data  gave  a  rate  of  mortality  at  age  20 
about  one  seventh  of  the  rate  on  the  male  table.  While  the  second 
or  supplementary  series  in  the  British  Offices'  Table  ran  to  age  79, 
it  had  largely  lost  its  effect  at  age  60  with  the  result  that  the  rate 
of  mortality  at  that  age  is  relatively  low  as  may  be  seen  by  ex- 
amining the  comparative  table  on  page  173,  especially  the  rates 
for  the  second  and  third  years. 

While,  in  the  case  of  the  table  now  presented,  a  closer  agreement 
with  the  rough  data  might  have  been  obtained  by  a  similar  device, 
it  would  in  that  event  have  been  impossible  to  have  used  the  prin- 
ciple of  uniform  seniority  except  in  a  somewhat  complicated  and 
consequently  laborious  form.  It  would  appear  therefore  that  the 
actual  method  followed  was  fully  justified  by  the  results  obtained. 

In  considering  the  applicability  of  these  ta,bles  to  the  determina- 
tion of  annuity  premium  rates,  it  should  be  borne  in  mind  that, 
while  the  improvement  in  mortality''  which  has  taken  place  during 
the  last  half  century  has  been  largely  if  not  entirely  at  the  younger 
35 
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ages  and  there  have  been  some  slight  indications  of  a  possible  in- 
crease in  mortality  at  the  older  ages,  we  are  when  selling  annuities 
always  faced  by  the  possibility  of  improvements  in  the  methods  of 
combating  or  preventing  the  diseases  of  old  age  which  will  cause  a 
material  reduction  in  the  rates  of  mortality  with  a  consequently  in- 
creased cost  of  carrying  out  our  contracts. 

MR.  J.  M.  CRAIG: 

Mr.  Hunter's  previous  annuity  investigation  included  some  ex- 
perience on  annuitants  residing  in  Canada  at  date  of  issue.  The 
exclusion  of  this  Canadian  experience  should  not  make  much  dif- 
ference in  comparing  the  different  experiences  as,  of  the  total  num- 
ber of  annuities  in  force  December  31,  1909,  in  companies  repre- 
sented in  the  Actuarial  Society,  less  than  2  per  cent,  were  in  force 
in  Canada. 

In  the  present  investigation,  the  mortality  experienced  based  on 
male  lives  has  not  been  very  different  in  the  first  five  years  from 
that  of  the  investigation  of  1911.  In  1911,  Mr.  Hunter  showed 
the  experience  of  the  first  five  annuity  years  during  1904-1910  was 
112  per  cent,  of  that  expected  according  to  the  British  Offices  Ex- 
perience, while  in  the  experience  of  1905,  it  was  71  per  cent.  This 
increase  in  mortality  based  on  lives  now  shows  up  in  annuity  years 
six  and  over,  as  the  ratio  for  this  period  in  1911  was  85  per  cent, 
while  in  the  latest  experience  it  is  92  per  cent.  This  would  tend  to 
show  that  the  increase  in  the  mortality  among  males  in  annuity 
years  1-5  noted  in  the  experience  of  1911  was  due  to  greater  care 
having  been  taken  to  ascertain  the  correct  age  of  annuitants  as 
suggested  by  Mr.  Hunter. 

For  the  years  six  and  over  the  ratio  of  actual  to  expected  deaths 
among  females  does  not  reflect  the  increase  in  mortality'  noted  in 
annuity  years  1-5,  experienced  during  1904-1910.  This  would 
tend  to  show  this  increase  in  mortality  during  the  first  five  years 
was  not  due  to  greater  care  in  ascertaining  the  age. 

In  Transactions  of  the  Actuarial  Society  of  America,  Volume 
IV,  Mr.  Macaulay  showed  that  the  male  entrants  under  45  in  the 
British  Government  Experience  of  1883  experienced  a  relatively 
heavier  mortality  when  compared  with  entrants  over  that  age,  and 
that  this  heavier  mortality  lasted  for  twenty  years  and  probably 
throughout  the  duration  of  the  contract.  In  the  book  showing  the 
principles  and  methods  adopted  in  the  compilation  and  graduation 
of  the  experience  of  1893  of  British  Offices,  Mr.  Hardy,  on  page 
125,  also  alludes  to  the  low  vitality  of  male  entrants  between  the 
ages  of  40  and  50  as  a  matter  of  considerable  importance.  When 
the  ratios  of  the  qx  according  to  the  American  Annuitants  Mortality 
Tables — Males  to  that  of  the  American  Men  Table  are  compared,  it 
seems  as  if  the  same  condition  must  exist  in  the  American  An- 
nuitants Experience. 
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Table  Showing  Katio  of  American  Annuitants — Males,  Qx  to 
American  Men,  Qx. 


Age  at  Entry. 

Contraet  Year. 

6th  and 

1st. 

2d. 

3d. 

4th. 

Svh. 

Later. 

20 

.94 

.82 

.88 

.96 

1.00 

1.00 

25 

.97 

.85 

.95 

1.05 

1.11 

1.12 

30 

1.08 

.97 

1.09 

1.22 

1.27 

1.26 

35 

1.23 

1.07 

1.21 

1.32 

1.35 

1.29 

40 

1.29 

1.11 

1.23 

1.32 

1.32 

1.23 

45 

1.28 

1.09 

1.19 

1.26 

1.23 

1.14 

50 

1.21 

1.04 

1.11 

1.16 

1.13 

1.04 

55 

1.13 

.97 

1.03 

1.07 

1.04 

.96 

60 

1.06 

.92 

.97 

1.00 

,   .98 

.90 

65 

1.00 

.88 

.92 

.95 

.93 

.86 

70 

.84 

75 

.82 

80 

.82 

85 

.82 

90 

.83 

95 

.81 

That  the  high  ratios  at  ages  30-50  at  entrance  should  reduce  after 
the  first  five  annuity  years  so  that  for  the  same  attained  age  the 
same  rate  of  mortality  would  be  experienced  as  among  entrants  at 
ages  over  50,  seems  improbable. 

When  the  male  mortality  rate  is  compared  with  the  female,  the 
same  deductions  may  be  drawn  as  were  in  the  Medico-Actuarial 
Investigation  among  Spinsters,  namely : 

1.  The  mortality  has  been  more  favorable  than  among  men. 

2.  The  entrance  selection  has  been  practically  the  same  among 
men  as  women. 

3.  Compared  with  men  the  relative  mortality  decreased  with  ad- 
vancing age  at  entry. 

It  should  be  pointed  out  that  all  the  data  shown  in  Table  A  evi- 
dently was  not  used  in  obtaining  the  graduated  tables.  The  num- 
ber of  deaths  shown  in  Table  A  among  male  annuitants  is  2,463 
and  among  females  3,211.  In  the  table  showing  the  test  of  gradua- 
tion the  number  of  deaths  among  males  is  shown  as  1,949  and 
among  females  2,708.  The  difference  occurs  in  annuity  years  six 
and  after  and  it  seems  as  if  Table  A  was  based  on  annuities  issued 
eliminating  duplicates  issued  at  the  same  age  only,  while  the  grad- 
uated tables  included  during  the  first  five  annuity  years,  contracts 
issued  on  the  same  life  at  different  ages  at  entry  but  eliminated  all 
duplicates  after  this  period. 

The  experience  of  the  Metropolitan  based  on  amounts  of  an- 
nuities has  been  compared  with  that  expected  according  to  the 
American  Annuitants  Mortality  Tables.  The  data  used  was  that 
submitted  by  us  for  this  new  experience.  The  following  table 
shows  annual  amount  of  annuity  issued  and  the  annual  amount 
released  by  death. 
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Annuity  Experience  of  Metropolitan  Life. 

Annual  Amount  of  Amount  Released 

Annuity  Issued.  by  Death. 

Males     $143,991  $  32,535 

Females    340,457  86,204 

Total    $484,448  $118,739 

The  data  is  very  small  but  it  was  thought  it  might  be  interesting  to 
show  the  results.     (See  page  539.) 

The  exact  average  age  based  on  annuities  issued  was  for  males 
63.86  and  for  females  65.38,  while  according  to  age  nearest  birthday 
for  males  was  63.87,  and  for  females  65.34. 

MR.  E.  B.  MORRIS: 

Mr.  Hunter's  contribution  is  certainly  welcome  because  of  the 
uncertainty  which  has  been  attached  to  the  mortality  upon  an- 
nuitants in  this  country. 

It  is  unfortunate  that  Mr.  Hunter  did  not  include  in  his  paper 
the  unadjusted  data  in  detail,  although  the  author  acknowledges 
the  difficulties  encountered  in  the  proper  graduation  of  the  data. 

The  Life  Annuity  prospect  in  this  country  has  not  been  solicited 
to  the  same  extent  as  the  Life  Insurance  risk.  Probably  a  con- 
siderable volume  of  the  annuity  business  on  the  books  of  the  com- 
panies today  has  resulted  from  unsolicited  applications  of  an- 
nuitants. Undoubtedly  there  has  been  a  much  higher  selection  on 
the  part  of  the  purchasers  of  annuities  than  would  have  been  true 
had  the  business  resulted  from  more  activitj'  on  the  part  of  insur- 
ance agents. 

Under  these  circumstances  the  companies  have  been  obliged  to 
charge  relatively  high  rates ;  consequently  Life  Annuities  have  been 
attractive  only  to  that  class  to  which  the  annuity  contracts  espe- 
cially appealed — to  a  large  extent  persons  of  the  older  ages,  without 
dependents,  and  who  purchased  annuities  as  an  investment,  return- 
ing under  these  conditions  a  larger  income  than  would  be  true  of 
interest-bearing  securities. 

There  is  a  further  class  of  annuitants  for  whom  policies  have 
been  purchased  through  the  settlement  of  estates,  etc.  It  is  very 
probable  that  the  mortality  of  these  two  classes  will  differ  to  a  con- 
siderable degree  but  the  proportion  of  this  latter  business  as  com- 
pared with  the  former  is,  of  course,  unknown. 

Most  companies  have  made  no  special  attempt  to  push  the  Life 
Annuity  business.  Premiums  have  rarely  involved  an  interest 
factor  exceeding  four  per  cent.  As  a  consequence,  Life  Annuities 
have  not  been  attractive  to  the  younger  investor.  The  bulk  of  the 
annuity  business  has  been  put  upon  the  books  of  the  companies  after 
age  sixty. 

The  demand  for  Life  Annuities  in  this  country  does  not  compare 
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with  that  in  Great  Britain,  although  in  recent  years,  due  to  heavier 
taxation,  there  is  evidence  of  a  stronger  demand  for  Life  Annuities. 

The  Single  Life  Annuity  differs  materially  from  Life  Insurance 
in  that  the  company  invests  the  entire  premium  at  the  current  rate 
of  investment  at  the  time  the  Life  Annuity  premium  is  received. 
In  the  past  this  condition  has  not  been  sufficiently  considered  by 
the  insurance  companies  as  is  evident  from  the  fact  that  few  com- 
panies have  regulated  their  Life  Annuity  premiums  in  accordance 
with  the  investment  market.  It  is  possible  that  more  attention  to 
this  feature  in  the  future  might  result  in  the  popularizing  of  the 
annuity  business. 

Anyone  who  has  viewed  the  Life  Annuity  contract  from  a  sales 
point  of  view  is  at  once  confronted  with  a  comparison  of  the  re- 
turns under  other  forms  of  investments.  Today  the  higher  returns 
under  the  best  of  investments,  such  as  Liberty  Bonds,  undoubtedly 
offset  to  a  very  considerable  degree  the  sale  of  Life  Annuities  at 
rates  now  charged  by  the  principal  companies.  Consequently,  Life 
Annuity  contracts  appeal  mainly  to  the  relatively  small  class  of 
persons  who  are  really  better  protected  because  of  the  actual  terms 
of  an  annuity,  that  is,  freedom  from  reinvestment  and  the  assur- 
ance that  the  income  will  be  paid  for  life.  For  many  such  the  a}>- 
peal  of  the  Life  Annuity  is  not  so  much  in  the  actual  return  as  an 
investment,  perhaps,  as  it  is  because  of  its  safety  in  providing  an 
income  during  a  certain  contingency. 

It  is  interesting,  therefore,  to  conjecture  as  to  what  would  have 
resulted  had  the  companies  in  this  counti*y  been  more  active  in  the 
solicitation  of  Life  Annuity  business  through  the  greater  activity 
of  agents  and  through  the  presentation  of  more  favorable  contracts. 
A  change  in  attitude  on  the  part  of  the  companies  by  the  quotation 
of  more  attractive  rates  and  more  extensive  advertising  might  re- 
sult in  the  future  in  a  class  of  business  in  which  the  mortality"  would 
not  correspond  with  results  given  in  the  present  investigation.  Nor 
must  one  lose  sight  of  the  fact  that  the  entire  experience  involved 
in  Mr.  Hunter's  paper  included  only  13,502  lives  and  but  5,674 
deaths,  which  appears  very  meager  when  compared  with  the  lives 
insured  by  the  same  insurance  companies  for  Life  Insurance  and 
the  number  of  claims  paid.  In  other  words,  it  would  not  take  a 
great  deal  of  additional  experience  to  offset  the  results  of  the  past. 

The  Sun  Life  of  Canada  has  been  the  only  company,  I  believe, 
on  this  continent  which  has  made  a  more  active  campaign  in  the 
sale  of  Life  Annuities,  and  while  it  is  my  understanding  that  a 
very  considerable  volume  of  the  business  of  this  company  has  been 
written  abroad  it  nevertheless  would  be  extremely  interesting  in 
view  of  this  experience  if  it  were  possible  to  compare  it  with  the 
experience  of  this  company.  At  any  rate  we  know  that  this  com- 
pany charges  annuity  rates  which  are  considerably  more  favorable 
to  the  annuitants  than  those  which  have  been  charged  by  American 
companies,  which  fact  alone  might  easily  have  some  bearing  upon 
the  resultant  experience. 
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Mr.  Hunter  has  incorporated  in  his  paper  an  interesting  com- 
parison of  the  rates  charged  by  certain  companies  for  Life  An- 
nuities together  with  certain  rates  which  he  has  based  upon  tlie 
experience  as  determined  in  his  paper.  One  cannot  get  away  from 
the  fact  that  all  of  the  rates  given  compare  very  unfavorably  with 
the  rates  of  the  Canadian  company  to  which  I  have  referred  above. 

The  taxation  of  annuity  premiums  is  an  important  feature  in 
the  quotation  of  Life  Annuity  rates.  Mr.  Hunter  on  page  176 
assumed  an  average  tax  on  Life  Insurance  business  of  2  per  cent, 
which  is  probably  high  for  a  company  domiciled  in  Connecticut, 
which  because  of  reciprocal  laws  as  to  taxation  averages  a  much 
lower  rate  of  tax. 

In  Mr.  Hunters  rate  No.  2,  interest  at  the  rate  of  4^  per  cent, 
has  been  used,  vrith  a  loading  of  7^  per  cent,  of  the  gross  premium 
for  all  expenses  and  taxation.  For  a  company  whose  commissions 
average  not  over  4  per  cent,  and  which  is  liable  to  a  tax  less  than  2 
per  cent,  this  formula  is  evidently  conservative  even  if  we  admit 
that  the  mortality  assumptions  are  satisfactory.  I  have  been  inter- 
ested, therefore,  in  reworking  the  rates  given  with  a  loading  of  6' 
per  cent,  of  the  gross  premiums  with  4^  per  cent,  interest  as  a' 
comparison  for  those  companies  to  which  the  above  facts  referred, 
with  the  following  results: 

ANXuirr  Payable  Anntjallt  for  $1,000  of  Consideration. 

Age.  Men.  Women. 

20  $  51.84  $  50.84 

30  55.96  54.23 

40  62.62  59.81 

50  73.91  69.01 

60  93.46  84.82 

70  128.87  113.12 

80  196.08  165.84 

This  formula  involves  an  increase  in  the  return  to  the  annuitant 
at  the  younger  ages  as  compared  with  rates  now  charged  by  Com- 
panies B  and  C  and  the  lessening  of  the  return  at  the  older  ages, 
at  which,  incidentally,  most  of  the  business  is  written  although  the 
formula  would  still  give  the  companies  some  leeway  as  to  interest, 
assuming  at  the  present  time  that  no  company  would  have  diffi- 
culty in  investing  annuity  premiums  on  the  basis  of  5  per  cent, 
interest. 

As  Mr.  Hunter  pointed  out,  the  new  table  will  make  little  change 
as  to  rates  on  women  except  at  the  higher  as^es,  at  least  for  those 
companies  which  have  based  rates  on  the  McClintock  Table.  There 
is,  however,  a  considerably  greater  variation  as  to  the  rates  on  male 
lives.  In  other  words,  rates  which  were  based  on  the  American 
Annuitants  Table  would  be  much  closer  as  between  males  and 
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females  than  has  been  true  heretofore  of  companies  which  have  used 
the  McClintock  Table.  Nevertheless,  the  rates  thus  determined  for 
the  male  lives  on  the  American  Annuitants  Table  are  considerably 
less  than  those  for  females. 

Mr.  Hunter's  paper  is  therefore  a  most  interesting  document  to 
those  companies  which  write  annuity  business,  especially  when  we 
consider  that  the  greater  volume  of  annuity  business  is  written  at 
the  higher  ages  in  which  the  greatest  discrepancy  between  present 
rates  and  the  premiums  as  determined  by  Mr.  Hunter  is  involved, 
— at  least  for  companies  now  offering  the  more  favorable  rates.  If 
the  American  annuitants  mortality  as  shown  by  Mr.  Hunter,  based 
on  past  experience,  is  a  conclusive  portrayal  of  future  mortality  on 
business  which  may  be  written  under  conditions  which  have  not 
existed  in  the  past,  it  appears  certain  that  variation  in  rates  should 
receive  careful  consideration  by  these  companies. 

MR.  AETHUE  B.  ■WOOD: 

[In  accordance  with  the  vote  of  the  Society,  Mr.  Wood's  discus- 
sion has  been  presented  as  a  Paper.    See  page  478.] 

(author's  review  op  discussion.) 

mr.  arthur  hunter: 

The  paper  has  been  so  thoroughly  discussed  by  several  members 
of  the  Society  that  little  more  need  be  said  with  regard  to  the  sub- 
ject. I  shall  therefore  refer  briefly  to  a  few  points  only.  The 
warning  by  Mr.  Henderson  that  there  may  be  an  improvement  in 
mortality  at  the  older  ages  in  the  future  due  to  the  improvement  in 
the  methods  of  combating  or  preventing  diseases  of  old  age  is  well 
taken  and  should  be  seriously  considered.  The  great  improvement 
in  mortality  in  Great  Britain  as  shown  by  Mr.  Wood's  discussion, 
which  is  to  be  printed  as  a  separate  paper,  gives  point  to  Mr.  Hen- 
derson's warning. 

Mr,  Craig's  interpretation  of  the  difference  between  the  data  in- 
cluded in  Table  A  and  the  total  material  used  in  the  graduation  is 
correct. 

With  regard  to  Mr.  Morris'  suggestion  that  the  unadjusted  data 
should  have  been  given  in  detail,  the  sole  reason  for  omitting  the 
crude  material  was  the  desire  to  shorten  the  paper.  I  offered  to 
include  the  unadjusted  data  but  the  Committee  on  Papers  deemed 
it  inadvisable  to  add  further  tables.  Such  data  however  will  be  put 
at  the  disposal  of  any  investigator. 

Mr.  Wood  calls  attention  to  the  fact  that  although  there  was  an 
active  canvass  for  annuities  in  Great  Britain  and  the  rates  of  pre- 
mium were  attractive  still  the  mortality  rates  experienced  were  very 
low.    This  result  would  not  have  been  expected  by  actuaries.    There 
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may  however  be  special  circumstances  which  are  not  apparent  on 
the  surface.  For  example,  there  is  a  standing  advertisement  of  the 
Sun  Life  in  the  London  Times  referring  to  methods  of  reducing 
income  tax  which  would  probably  appeal  to  persons  in  good  health 
and  in  comfortable  circumstances. 

Mr.  Wood's  discussion  is  so  valuable  that  I  am  glad  the  Society 
adopted  the  suggestion  to  print  it  as  a  separate  paper.  I  sincerely 
hope  that  he  will  add  to  it  the  experience  of  his  Company  on  Cana- 
dian annuitants. 
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TWO    GRADUATIONS    OF    THE    AMERICAN-CANADIAN    MORTALITY 
EXPERIENCE — VALENTINE  HOWELL. 

VOL.   XXI,    PAGE    178. 

MR,   R.   HENDERSON: 

I  am  sure  that  we  all  sincerely  concur  in  Mr.  Howell's  expres- 
sion of  disappointment  that  the  results  of  the  experience  on  Aiaer- 
ican  Men  did  not  admit  of  a  graduation  by  means  of  Makeham's 
first  law.  The  results  of  his  attempted  regraduation  shows  the 
extent  to  which  the  facts  depart  from  that  law  and  furnish  very 
convincing  reasons  why  no  other  decision  was  possible. 

Most  people  will  agree  with  him  in  his  conclusion  that  for  val- 
uation purposes  it  will  be  sufficiently  accurate  to  treat  the  official 
table  as  if  it  were  graduated  by  that  law  with  a  value  of  log  c  some- 
what higher  than  that  actually  used  in  the  construction  of  the  table 
and  the  value  suggested  by  the  author  appears  to  give  very  satis- 
factory results.  An  examination,  however,  of  the  annuity  values 
quoted  in  the  paper  shows  that  for  equivalent  equal  ages  less  than 
about  age  45  the  annuity  values  so  arrived  at  are  in  excess  of  the 
true  values  and  below  them  for  higher  ages.  From  this  it  follows 
that  the  net  premiums  at  the  younger  ages  would  be  less  than  the 
true  net  premiums  and  the  rule  would  not  be  a  safe  one  for  pre- 
mium purposes.  For  that  purpose  it  would  be  preferable  to  base 
the  equivalent  equal  ages  on  the  value  of  log  c  used  in  the  table 
and  apply  a  correction  direct  to  the  net  premium.  For  ordinary 
life  premiums  this  correction  could  be  made  by  adding  .31  per  1000 
for  each  year  by  which  the  equivalent  age  exceeded  the  arithmetical 
mean  of  the  individual  ages  or,  what  is  approximately  the  same 
thing  for  moderate  differences  in  age,  .003  per  1000  multiplied  by 
the  square  of  the  difference  of  ages.  This  correction  would  also 
be  ample  for  regular  endowment  premiums  while  for  short  term 
policies  .45  should  be  used  instead  of  .31  in  the  correction.  For 
limited  payment  life  policies  the  correction  is  not  so  simple,  it 
being  necessary  to  increase  the  correction  in  the  proportion  which 
the  limited  payment  premium  bears  to  the  ordinary  life  premium 
at  the  same  ages. 

The  commutation  columns  and  monetary  values  appended  to  this 
part  of  the  paper  will  be  found  very  useful. 

The  graduation  of  the  experience  of  the  "  Iowa  "  group  of  states 
is  interesting  as  to  method  and  the  resulting  table  should  be  val- 
uable as  a  basis  of  comparison.  Perhaps,  in  view  of  the  obiter 
dictum  on  page  202  regarding  the  graduation  of  the  select  part  of 
the  American  Men  table,  a  few  remarks  on  that  subject  would  not 
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be  inappropriate.  There  will  always  be  room  for  difference  of 
opinion  as  to  the  amount  of  smoothing-out  which  is  justified  in 
any  particular  case.  A  table  is  appended  showing  the  percentage 
of  the  actual  death  claims  to  the  expected  by  the  ultimate  table  for 
the  first  ten  policy  years  and  in  comparison  therewith  the  per- 
centages of  the  expected  according  to  the  select  table  to  those  by 
the  ultimate,  thus  showing  the  extent  of  the  smoothing-out  which 
was  attempted.  As  another  comparison  there  is  shown  a  series  of 
percentages  made  up  by  fitting  a  geometrical  series  to  the  com- 
plements of  the  ungraduated  percentages.  The  common  ratio  of 
this  series  is  .6  or  in  other  words  the  benefit  of  selection  is  sup- 
posed to  reduce  40  per  cent,  each  year.  The  percentages  for  the 
ninth  and  tenth  years  are  slightly  modified  to  effect  a  smoother 
junction. 

American  Men  Experience. 
Mortality  as  Percentage  of  Expected  6y  Ultimate  Tahle. 


Year. 

Per  Cent,  of  Ultimate. 

Actual. 

Graduated. 

Geometrical. 

1st 

63.4 
84.1 
87.1 
89.6 
91.5 
98.6 

101.2 
97.7 

104.4 
96.4 

63.6 

83.2 

87.1 

89.2 

93.7 

100.0 

100.0 

100.0 

100.0 

100.0 

65.4 
79.2 
87.5 
92.5 
95.5 
97.3 
98.4 
99.0 
99.5 
99.8 

2d 

3d 

4th 

5th 

6th 

7th 

8th 

9th 

10th 

In  order  to  illustrate  the  fact  that  in  each  case  the  form  of  the 
curve  during  the  select  period  is  naturally  influenced  by  the  actual 
experience  a  table  is  given  showing  approximately  the  percentages 
of  the  actual  deaths  in  the  "  Iowa  "  experience  and  of  the  expected 
deaths  by  Mr.  Howell's  graduation  to  the  expected  by  the  A5I 
Table. 

Iowa  Experience. 
Mortality  as  Percentage  of  Expected  by  AM^^''  Table. 

Year.  Actual.  Graduated. 

1st 54.7  55.3 

2d  62.2  61.3 

3rd 61.1  69.5 

4th    84.6  80.9 

5th    90.0  85.0 

Subsequent    89,5  89.8 
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In  order  to  compare  the  two  indications  with  respect  to  the  rate 
of  disappearance  of  the  benefit  of  selection  we  may  take  the  sum 
of  the  rates  of  mortality  for  ages  of  entry  38  to  42  inclusive  and 
express  them  as  percentages  of  the  corresponding  figures  for  the 
same  attained  ages  from  the  ultimate  table  in  each  case.  The  re- 
sult is  shown  in  a  schedule  together  with  the  differences.  An  ex- 
amination of  this  schedule  will  show  that  each  has  its  own  sur- 
prising feature.  Mr.  Howell  has  pointed  out  that  of  the  American 
Men  table.  That  of  the  Iowa  table  is  an  increase  from  the  third  to 
the  fourth  year  about  double  the  increase  from  the  first  to  the 
second.  The  schedule  also  shows  the  corresponding  percentages 
and  their  differences  for  a  graduation  of  the  experience  of  the 
Equitable  Life  Assurance  Society  in  the  Northern  States  during 
the  years  1899  to  1909.  These  figures  are  added  to  illustrate  the 
results  obtained  from  a  different  experience  graduated  under  con- 
ditions of  less  responsibility. 

Percentage  op  Select  Mortality  to  Ultimate. 
Ages  of  Entry  38  to  42  Inclusive. 


Policy  Year. 

American  Men. 

"  Iowa." 

Equitable  LUe. 

Per  Cent. 

Dift. 

Per  Cent. 

Dlfl. 

Per  Cent.           Dltf. 

1st 

63.5 

84.0 
87.3 
88.7 
93.1 
100.0 

20.5 
3.3 
1.4 
4.4 
6.9 
.0 

62.1 
69.5 
80.1 
93.9 
99.0 
100.0 

7.4 

10.6 

13.8 

5.1 

1.0 

.0 

59.1          14.5 

2d 

73.6 

11.2 

3rd 

84.8 
92.8 

8.0 
4.9 

4th 

5th 

97.7     1       2.3      1 

Ultimate 

100.0 

.0 

MR.  HUGH  H.  WOLFENDEN: 

The  first  part  of  Mr.  Howell's  paper  is  an  interesting  discussion 
of  the  problem  of  finding  Makeham  constants  which  shall  repro- 
duce predetermined  annuity  values  as  closely  as  possible. 

His  first  step  is  to  make  a  preliminary  graduation  by  means  of 
the  function  colog  px — three  isolated  and  equidistant  values  being 
used  to  find  the  three  constants  a,  ft,  and  c.  In  a  case  such  as  that 
of  the  AM^^^,  where  the  table,  having  already  been  graduated  by  a 
mathematical  formula,  is  perfectly  smooth,  such  a  process  is  safe 
enough,  and  has  the  advantage  of  great  simplicity ;  but  under  other 
circumstances  the  method  would  be  dangerous,  because  only  three 
specific  values  of  colog  px  are  employed  to  determine  constants 
which  are  intended  to  fit  a  +  j8c^  for  the  whole  range  of  ages  of 
the  mortality  table.  Consequently,  at  least  in  theory,  it  would 
seem  to  be  preferable  as  a  rule  to  employ  a  method  which  would  be 
less  dependent  upon  the  selection  of  certain  widely  separated  ages. 
In  order  still  to  employ  the  function  colog  px,  one  such  method  is 
to  use  four  equidistant  and  isolated  values  of  log  Ix.    That  method, 
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as  is  well  known^  does  in  effect  practically  employ  the  sums  of  fi  or 
colog  p  over  the  tliree  age  intervals  selected,  so  that  every  value  of 
colog  p  is  taken  into  account — although  it  is  open  to  a  somewhat 
similar  objection  that  the  selection  of  the  four  ages  is  either  for- 
tuitous or  too  largely  dependent  upon  such  experiments  as  the 
judgment  of  the  graduator  may  suggest.  Anotiier  process  would 
be  to  apply  the  method  of  moments  to  colog  px — for  in  the  case  of 
the  re-graduation  of  a  smooth  table  the  use  of  moments  may  be 
expected  to  give  satisfactory  results  when  applied  to  colog  px,  al- 
though when  the  graduation  of  rough  data  is  undertaken  it  is  de- 
sirable to  employ  instead  some  other  function  or  device  which  will 
give  effect  to  the  varying  weights  of  the  different  sections  of  the 
data. 

In  connection  with  this  application  of  the  method  of  moments 
to  colog  Px  it  may  be  of  interest  to  direct  attention  to  two  papers 
which  have  appeared  in  Journals  which  may  not  have  been  seen  by 
all  the  members  of  this  Society — namely,  that  by  Dr.  J.  F.  Steffen- 
sen  "On  the  Graduation  of  "Mortality  Tables  by  G.  F.  Hardy's 
Modification  of  Method  of  Moments"  in  Svenska  Aktuarieforen- 
ingens  Tidskrift,  1915  (briefly  reviewed  in  J.  I.  A.,  XLIX,  page 
172),  and  a  recent  note  by  Mr.  H.  L.  Trachtenberg  in  the  July, 
1930,  number  of  the  Journal  of  the  Royal  Statistical  Society.  Both 
these  papers  are  based  upon  the  method  employed  by  Mr.  Lidstone 
in  J.  I.  A.,  XXXVIII,  page  11,  which  involves  the  solution  by 
trial  of  a  somewhat  awkward  equation  for  the  determination  of  c. 
Mr.  Lidstone,  however,  did  not  explain  his  process,  and  the  two 
papers  here  mentioned  are  particularly  interesting  for  that  reason, 
as  they  considerably  facilitate  the  application  of  the  method.  Mr. 
Trachtenberg,  who  follows  Mr.  Lidstone  in  taking  the  summations 
from  the  oldest  to  the  youngest  age,  gives  a  useful  table  by  which 
the  solution  by  trial  of  the  equation  for  c  may  be  performed  when 
the  range  of  ages  is  from  20  to  79  inclusive.  Dr.  Steffensen,  on 
the  other  hand,  uses  the  less  laborious  method  of  summing  from 
the  youngest  to  the  oldest  age,  in  the  manner  illustrated  in  the 
table  on  page  322  of  Mr.  Ackland's  paper  in  T.  F.  A.,  Ill;  and 
then,  by  an  ingenious  notation  analogous  to  that  of  varying  an- 
nuities-certain, throws  the  equations  for  2colog  px,  S^colog  p^,  and 
S^colog  Px  into  a  xery  elegant  form  from  which  the  equation  for  c 
is  found  by  elimination,  and  thence  c  is  obtained  by  a  method  of 
trial  in  which  interest  functions  (resulting  from  the  notation  em- 
ployed) are  used  to  facilitate  the  solution. 

Although  Mr.  Howell's  use  of  three  values  of  colog  px  is,  in 
theory,  less  powerful  than  the  methods  mentioned  above,  a  few 
trials  indicate  that,  in  the  particular  case  of  the  smooth  AM^^' 
curve,  it  gives  sufficiently  satisfactory  results.  It  would  be  inter- 
esting, in  that  connection,  to  know  what  other  ranges  of  ages  were 
tried  before  the  final  adoption  of  the  ages  30,  55,  and  80. 

The  next  step  in  Mr.  Howell's  method  is  that  in  which  he  pro- 
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ceeds  to  the  correction  of  the  preliminary  constants  with  the  object 
of  reproducing  the  ofl&cial  AM<^)  annuity  values.  We  are  not  told 
the  process  by  which  "the  values  in  the  last  two  columns  of  the 
table  [on  page  179]  were  finally  chosen  as  most  nearly  satisfying 
the  requirements."  From  the  explanatory  remarks  which  Mr. 
Howell  does  give,  however,  it  seems  that  it  was  largely  of  an  ex- 
perimental nature,  which,  considering  the  satisfactory  results  ob- 
tained, must  have  involved  a  somewhat  laborious  series  of  successive 
trials.  In  any  such  tentative  process  the  personal  judgment  of 
the  graduator  appears  to  have  opportunity  for  the  exercise  of  an 
unmeasurable  influence.  Consequently,  in  cases  of  graduation  such 
as  this — where  it  is  desired  to  reproduce  predetermined  annuity 
values  as  closely  as  possible — and  also  in  the  graduation  of  an- 
nuitants' experience — where  again  the  most  important  object  is  a 
close  agreement  of  the  graduated  and  ungraduated  annuity  values 
— it  seems  that  it  might  be  easier  in  the  end,  and  more  satisfying 
to  others  who  might  subsequently  use  the  tables,  if  the  graduation 
were  performed  by  a  process  which  would  bring  all  the  data  to  bear 
directly  upon  the  one  object  of  the  reproduction  of  those  annuity 
values;  because  by  such  a  method  the  personal  element  is  elimi- 
nated as  far  as  possible,  and  furthermore  the  various  sections  of 
the  data  are  brought  into  the  problem  in  a  regular  and  systematic 
fashion. 

The  best-known  instance  of  such  a  process  is  Sir  George  Hardy's 
graduation  of  the  British  Offices'  Annuitants'  Experience;  and 
the  very  brief  description  thereof  given  in  the  "Account  of  Prin- 
ciples and  Methods  "  is  considerably  elucidated  by  Mr.  A.  E.  King's 
paper  in  Vol.  I  of  the  Journal  of  the  Institute  of  Actuaries  Stu- 
dents' Society,  and  is  further  dealt  with  by  Mr.  Henderson  in  para- 
graphs 88-91  of  his  Actuarial  Study  No.  4  on  Graduation.  Even 
so,  the  method  often  does  not  seem  to  be  thoroughly  grasped  by 
students ;  and  for  their  benefit  it  may  therefore  be  well  to  amplify 
some  of  the  explanations  which  are  given  in  the  preceding  papers. 

The  problem  is:  Given  approximate  values  of  A,  B,  and  c  in 
jua;  =  J.  +  ^<^>  to  determine  the  corrections  which  must  be  made 
to  those  approximate  values  in  order  to  reproduce  the  annuity 
values.  Using  continuous  annuities  for  simplicity  in  the  subse- 
quent formulae,  let  the  annuity  dx  calculated  on  the  basis  of  the 
approximate  constants  A,  B,  and  c  be  denoted  by  f{A,  B,  c,  x) ; 
then  if  the  actual  annuity  values  are  reproduced  by  constants 
A-\-h,  B -\-  j,  and  c-\- s  instead  oi  A,  B,  and  c,  so  that  the  actual 
al  is  f{A-\-'h,  B-\-j,  c-\-s,  x),  it  is  desired  to  find  the  correc- 
tions h,  j  and  s. 
Now 

f{A  JrhB+j,c  +  s,x)  =  /^"''^'■'A/(^,  B,  c,  x) 
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approximately,  whence 

,  dux       .ddx        ddx 

approximately.  From  this  equation  h,  j  and  s  are  determined  by 
the  method  of  moments,  with  the  weights  taken  as  explained  in  the 
papers  previously  mentioned.  The  calculation  of  dcix/dA  is  made 
from  the  formula 

ddx  ,r-s 

which  is  obvious  from  equation  (1)  below. 

With  regard  to  dd^/dB,  it  is  shown  in  Appendix  A  to  Mr.  A.  E. 
King's  paper  that  differentiation  with  respect  to  B  is  given  by  dif- 
ferentiation with  respect  to  x  according  to  the  relation 

dux  1        ddx 

dB  ~  B  loge  c  dx  ' 

and  ddx/dx  is  (/a«  -f-  Z)dx  —  1.  The  formula  for  ddx/dc  is  quickly 
obtained  as  in  Section  91  of  Mr.  Henderson's  Study,  for 

ddx      1  ddx 
dc       c  d\  ' 

and  Mr.  Henderson's  method  is  at  once  obvious  when  it  is  noted 
that  his  relation 


/{ {A  +  rA  +  5),  (1  +  r)B,  (1  +  r)X,  x} 

may  be  established  by  means  of  equation  (1)  below  by  writing  the 
left  side  as 


v^e  '°^'^  dt 


and  then  changing  the  variable  by  putting  t(l-\-r)=t'. 

It  may  be  interesting  to  some,  however,  to  evolve  the  formulae 
for  ddx/dc  in  the  following  different  manner — especially  as  the 
method,  though  certainly  not  so  neat  as  Mr.  Henderson's,  is  per- 
haps a  little  more  obvious,  as  it  does  not  involve  the  preliminary 
choice  of  the  relation 


f{(A  +  rA-j-d),  {l  +  r)B,  {l  +  r)\x} 

1 


1  +r 
as  the  basis  of  the  demonstration. 


f{A,  B,  X,  {l  +  r)x} 
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We  have 


£00 


which  for  a  Makeham  table  may  be  written 


Hence 


B 

v'e        '"^'^  dU  (1) 


^gX-1     /.CO 


Z?C 


z-1 


logeC 


[(^-li^)(«"-«')  +  (-^^"'-]-  (2) 


where  double  dashes  indicate  that  the  annuity  is  to  be  calculated 
at  a  rate  of  interest  corresponding  to  v"  =  vc. 

In  the  same  manner,  from  equation  (1)  above,  it  may  also  easily 
be  shown  as  on  page  23  of  Mr.  A.  E.  King's  paper,  that 

^1  =  -  Bc^id':  -  a.),  (3) 

so  that  (2)  becomes 

— ^  =       ^      \(x-—-\^-  BcHId")  1  (4) 

dc  C  lege  C  W  lege  C  J    dx  ^  '^^  J  ^    ^ 

In  order  now  to  eliminate  {Iaf')x,  which  is  inconvenient  because 
it  involves  a  special  rate  of  interest,  it  is  clear  that  if  for  the  in- 
creasing annuity  we  obtain  relations  similar  to 

—{-  =  (mx  +  6)ax  —  1     and    -p  =  —  Bc''{aJ  —  dx) 

for  the  ordinary  annuity,  it  will  be  possible  to  obtain  the  relation 
between  {Id")x  and  (Ia)x  in  the  case  of  a  Makeham  table.  We 
therefore  find 


tv^  ^  (tPx)df  =  J      tv^inx  -  fix+t) tVz 
=  IXx{Id)x  -  {IA)x.  (5) 
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Also 


1        /^oo  1        /'to  JJ 

{IA)x  =  f  j     tvHx+tfix+tdt  =  -  f  J     ^^'"f^^^' 


{IA),  =  a,  —  8{Ia),.  (6) 

Consequently,  from  (5)  and  (6), 

^^-^=(Mx  +  5)(/a).-a-..  (7) 

Proceeding  now  to  find  d{Id)x/dx  by  the  same  process  as  for 
equation  (3),  which  depends  on  the  special  relations  of  a  Makeham 
table,  we  have 

d{Id)x       d    (''^  ^^-At-^^.cKot-i)  ^^ 


dx 


d    C       , 

=  -J-        iv'e 
cLxJq 

f 

Jo 


f^tf^'-loic"^^''    '^  [_  Bc^^c*  -  l)]dt 


'0 

=  -  Bc^[{Id"h  -  {laU  (8) 

Therefore,  from  (7)  and  (S), 

Bc^{Id")x  =  dx-{A  +  8){Id)x,  (9) 

which  is  the  relation  required. 

Substituting  in  (4)  it  therefore  follows  that 


ddi 


dc  C  lege 

which,  since 


[G-ii^)t+(^:+«(^")'-^'  ('»> 


ddx  ddx 

=  c 


C^(loge  C)  dc 


is  equivalent  to  Mr.  Henderson's  equation. 

Turning  now  to  the  practical  results  of  the  method  of  gradua- 
tion used  by  Mr.  Howell,  it  is  seen  from  the  table  on  page  179  that 
the  official  values  of  SLxx  are  closely  reproduced  between  ages  25  and 
70,  the  percentage  deviation  ranging  between  0  and  .8.  Before 
age  25  and  after  70,  however,  the  deviations  are  larger — Mr. 
Howell's  value  at  age  15  showing  an  overstatement  of  1.5  per 
cent.,  and  that  at  age  20  an  overstatement  of  1.1  per  cent.;  while 
for  age  75  and  beyond  his  values  are  below  the  "  official "  values 
to  the  extent  of  2.2  per  cent,  at  age  75  and  4.6  per  cent,  at  age  80. 
Corresponding  differences  are  shown  by  the  tables  on  page  183, 
which  give  a  comparison  of  the  mortality  rates — the  divergences  at 
the  younger  and  older  ages  being  considerable,  and  resulting  in  a 
36 
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total  deviation  of  1.6  per  cent,  with  regard  to  sign  and  3.9  per 
cent,  without  regard  to  sign  as  compared  with  .036  per  cent,  and 
1.72  per  cent,  for  the  "official"  table,  while  the  accumulated  de- 
viations are  $6,243,700  with  regard  to  sign  and  $21,526,800  without 
regard  to  sign  in  comparison  with  $100,900  and  $4,605,900  re- 
spectively for  Mr.  Henderson's  graduation.  These  figures  show 
clearly  that  the  Makeham  graduation  did  not  produce  a  very  close 
fit ;  and  they  are  given  here  in  order  to  emphasize  the  soundness  of 
Mr.  Howell's  conclusion  that  the  Makeham  graduation  should  not 
be  used  as  a  basis  for  the  calculation  of  values. 

So  far  as  concerns  the  desirability  of  using  the  Makeham  an- 
nuity values  in  practice,  the  kernel  of  the  paper  is  of  course  the 
table  at  the  bottom  of  page  180 ;  and  an  examination  thereof  bears 
out  Mr.  Howell's  conclusion  that  a  better  approximation  is  ob- 
tained by  discarding  the  Makeham  graduation,  and  substituting 
instead  the  assumption  that  the  joint  life  values  may  be  obtained 
from  the  equal  age  values  of  the  "official"  table  where  the  equal 
ages  are  determined  by  the  principle  of  uniform  seniority.  For 
this  purpose  Mr.  Howell  uses  the  value  of  log  c,  namely,  .0399,  of 
the  Makeham  graduation.  Although  the  results  are  undoubtedly 
good,  it  is  not  so  clear  that  log  c  =  .0399  is  the  best  obtainable 
value  for  the  purpose  of  this  uniform  seniority  table.  It  will  be 
noted  that  the  equivalent  equal  age  values  based  on  log  c  =  .0399, 
which  are  given  in  the  column  headed  "  0 "  show  a  tendency  to 
overstate  the  true  annuity  values  (shown  in  the  columns  headed 
2,  5,  10,  and  20)  where  the  equivalent  age  is  between  about  25  and 
45,  and  to  understate  for  equivalent  ages  50  and  up ;  which  means 
that  the  equivalent  age  is  understated,  and  therefore  log  c  is  too 
small,  where  the  equivalent  age  comes  between  25  and  45,  and  that 
the  age  is  overstated,  and  consequently  log  c  is  too  large,  when  the 
equivalent  age  falls  above  age  50.  It  would  therefore  have  been 
very  interesting  if  Mr.  Howell  had  given  the  results  of  other  values 
of  log  c — although,  of  course,  uniform  seniority  tables  are  only 
slightly  affected  by  small  variations  in  log  c. 

The  graduation  of  the  "Iowa"  experience  dealt  with  in  the 
second  portion  of  the  paper  is  an  interesting  illustration  of  Mr. 
Elderton's  process  of  applying  the  frequency-curve  method  to  the 
special  case  of  a  Makeham  table.  A  full  description  of  that  method 
is  given  not  only  in  Mr.  Elderton's  book  (to  which  ]\rr.  Howell 
refers)  but  also  in  a  valuable  paper  by  ]\Iessrs.  Elderton  and  Eow- 
land  in  J .  I.  A.,  L,  page  256.  The  practical  application  of  the 
method,  however,  has  only  been  exemplified  in  the  places  just  re- 
ferred to,  and  in  those  cases  has  given  very  good  results ;  and  it 
would  therefore  have  been  interestinsr  if  ^Ir.  Howell  had  given  a 
somewhat  more  detailed  account  of  his  processes.  The  first  un- 
modified Makeham  jiraduation,  as  in  the  AM<^'  and  CM^^^  expe- 
riences, was  not  satisfactory,  and  in  this  case  had  to  be  supplemented 
by  two  normal  curves ;  and  it  would  be  interesting  to  have  further 
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information  as  to  the  particular  normal  curve  which  was  adopted 
for  the  "exposed,"  and  also  with  regard  to  the  deviations  which 
were  shown  by  this  first  Makeham  f]^aduation.  Similarly,  the 
nature  of  the  change  which  the  second  graduation  necessitated  in 
the  constants  of  the  supplementary  normal  curves  is  not  indicated. 

The  ultimate  portion  of  the  experience  of  this  "Iowa"  group  is 
about  4^  per  cent,  of  the  magnitude  of  the  AM^^^,  and  therefore 
larger  deviations  in  the  finally  graduated  results  are  to  be  antici- 
pated. The  total  deviation  is  about  J  per  cent,  in  excess  with  re- 
gard to  sign  and  4|  per  cent,  without  regard  to  sign ;  and  the  group 
deviations,  which  change  sign  eleven  times  in  the  sixteen  groups 
for  which  the  results  are  shown  in  the  table  on  page  199,  range 
from  practically  zero  to  9  per  cent,  between  ages  25  and  79 — that 
portion  of  the  table  by  itself  showing  a  total  deviation  of  ^  per 
cent,  in  defect — while  for  the  group  20-24  the  deviation  is  80  per 
cent,  and  from  age  80  on  the  percentages  are  14,  13,  6Q,  and  14. 
The  graduation,  therefore,  while  showing  a  close  fit  for  the  main 
portion  of  the  table  between  ages  25  and  79,  shows  somewhat  con- 
siderable departures  at  young  and  old  ages. 

With  regard  to  Mr.  Howell's  discussion  of  the  effect  of  including 
in  the  AM  data  a  smaller  proportion  of  the  issues  of  1900—1914 
than  of  the  issues  prior  to  1900,  it  appears  that  the  question  may 
be  approached  either  by  considering  the  manner  in  which  the 
various  years  of  issue  are  finally  brought  together,  or  by  viewing 
the  matter  from  the  standpoint  of  the  blending  of  the  years  of  ob- 
servation. In  either  case  it  may  be  argued  that  the  method  adopted 
in  the  AM  experience  produced  a  "  disturbance."  The  basic  cause 
of  the  difficulty  lies  in  the  attempt  to  deduce  "true"  mortality 
rates  from  the  data  of  successive  years  of  observation  (and  there- 
fore also  successive  years  of  issue)  extending  over  a  period  during 
which  the  mortality  rates  have  probably  undergone  an  ill-defined 
change;  and  a  brief  consideration  of  the  fundamental  theory  un- 
derlying the  determination  of  mortality  rates  from  observations 
may  therefore  throw  some  further  light  on  the  matter. 

If  a  sufficient  body  of  exposed  to  risk  E-^,  and  deaths  0^,  were  ob- 
tainable in  one  year  of  observation,  the  best  hypothesis  that  can  be 
adopted  in  such  a  case  is  that  the  ratio  O-^/E-^  may  be  taken  as  g^ — 
because,  if  q  be  the  "  true  "  rate,  the  probability  of  (9^  deaths  out  of 
E^  exposed  would  be  ^'Cg^q^'p^'~^\  and  the  value  of  g  for  which  this 
probability  is  a  maximum  may  easily  be  shown  to  be  9^/E^.  The 
rate  of  mortality  thus  determined  from  one  calendar  year,  however, 
would  be  unreliable  in  practice  on  account  of  the  smallness  of  the 
data ;  and  it  therefore  becomes  necessary  to  combine  q^  with  q.,,  i.e., 
6o/E^,  determined  from  the  data  of  a  second  year  of  observation,  and 
with  q^  from  a  third,  and  so  on.  In  now  combining  these  separate 
determinations  of  what  is  presumed  to  be  one  and  the  same  quan- 
tity, it  is  necessary  to  assign  to  each  its  proper  weight,  in  order  to 
make  allowance  for  the  unequal  precision  of  the  various  determina- 
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tions.  According  to  the  usual  theory,  the  probability  in  E^  trials, 
in  each  of  which  the  "  true "  probability  of  deth  is  known  to  be  q, 
of  getting  Uiq  +  x  deaths  instead  of  the  expected  number  E^q  is 

(where  p-\-q=l),  which  may  be  shown  to  be  very  nearly  equal  to 


1 


ofi 


iElpq 


^2TrEipq 

Hence  the  "probable  error"  in  the  deaths  may  be  shown  to  be 
proportional  to  y/E^pq,  and  the  "probable  error"  in  the  observed 
rate  of  mortality  O^/E^  is  consequently  proportional  to  yJpq/E^\ 
from  which  the  "weight"  of  the  observed  g^,  being  tlie  reciprocal 
of  the  square  of  the  probable  error,  is  proportional  to  EJpq.  Sim- 
ilarly the  "weight"  of  the  observed  q^,  is  proportional  to  EJpq, 
and  so  on.  Applying  now  these  weights  to  the  various  determina- 
tions q^,  q^,  etc.,  the  value  to  be  adopted  for  the  rate  of  mortality  is 
given  by  the  weighted  mean,  namely, 


This  may  be  written 


q\Ex  +  92^2  +  •  • 
E\-\-  ^i-\-  ' ' ' 


(12) 


which  shows  that  the  rate  of  mortality  is  obtained  by  weighing  the 
various  determinations  q^,  q^,  etc.,  with  the  corresponding  values 
of  the  exposed  to  risk.  And  this  last  formula,  when  written  in 
the  form 


£Jl  -f-  ^2  + 


is  symbolical  of  the  usual  statistical  process  of  adding  the  deaths 
of  the  various  years  of  observation,  and  adding  also  the  exposed,  in 
order  to  obtain  a  sufficient  volume  of  data  for  the  calculation  of  a 
reliable  rate  of  mortality. 

The  entire  argument  above,  however,  and  therefore  also  the 
validity  of  the  formula  (13),  as  well  as  its  practical  application,  is 
dependent  upon  the  supposition  that  the  different  determinations 
q^,  q^,  etc.,  are  made  upon  "  one  and  the  same  quantity  "  of  which 
the  true  value  is  q,  and  which  is  supposed  to  be  unaffected  by  any 
biased  or  persistent  error.  Consequently,  when  it  is  known  that 
there  is  good  ground  for  presuming  that  a  biased  error  does  exist 
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in  the  guise  of  an  actual  improvement  in  the  true  rates  of  mor- 
tality of  successive  years  of  observation,  the  above  methods  break 
down;  and  the  result  of  continuing  to  employ  the  usual  formula 
(13)  is  that  a  mortality  rate  is  obtained  which,  as  a  result  of  the 
persistent  error,  can  no  longer  be  considered  to  be  the  best  deter- 
mination from  a  number  of  determinations  of  the  same  "  true " 
rate,  but  is  instead  a  blend  of  that  same  number  of  essentially  dif- 
ferent rates. 

From  the  above  it  is  therefore  clear  that,  when  no  persistent 
change  has  been  taking  place  in  the  mortality  over  successive  years 
of  observation,  it  is  legitimate  to  employ  the  formulae  (11)-(13) 
above;  and  consequently  it  is  perfectly  sound  in  such  a  case  to 
change  arbitrarily  the  proportions  in  which  the  data  of  successive 
years  of  observation  (and  therefore  also  successive  years  of  issue) 
are  permitted  to  enter  the  data.  But  with  a  biased  error  in  the 
shape  of  an  improvement  in  mortality,  the  rates  obtained  by  the 
usual  method  of  formula  (13)  would  not  be  approximations  to  true 
rates,  even  if  the  whole  of  the  issues  were  included ;  and  the  arbi- 
trary reduction  of  the  data  of  certain  years  of  observation  there- 
fore results  in  an  alteration  of  the  proportions  in  which  the  essen- 
tially different  mortality  rates  of  the  several  years  of  observation 
are  blended.  To  that  extent,  therefore,  the  arbitrary  reduction  of 
the  data  in  the  AM  experience  did  produce  a  "disturbance";  but 
in  attempting  to  estimate  the  seriousness  of  that  disturbance  it  is 
important  to  realize  the  above-mentioned  fundamental  difficulty 
that  "  true  "  rates  would  not  have  resulted  even  if  the  whole  of  the 
data  had  been  employed. 

ME.  J.  F.  little: 

In  view  of  the  probable  adoption  of  the  new  American  Men  table 
sooner  or  later  for  reserve  calculations,  Mr.  Howell's  paper  is  timely 
and  valuable.  The  fact  that  a  table  departing  widely  from  Make- 
ham's  formula  may  still  be  used  for  reserve  calculations  as  if  based 
on  that  formula  is  not  merely  a  very  striking  result  of  Mr,  Howell's 
investigations,  but  one  which  will  undoubtedly  do  much  to  reduce 
the  labors  of  future  actuaries. 

For  instance,  Mr.  Hunter's  Makehamization  of  the  American 
Experience  table  need  not  have  been  undertaken,  as  it  would  have 
been  quite  satisfactory  to  assume  that  the  American  Experience 
table  was  a  Makeham  table.  All  that  was  necessary  was  the  calcu- 
lation of  an  approximate  value  of  c  for  the  table  of  "Additions 
to  Younger  Age." 

The  following  table  of  annuity  values  shows  that  close  as  Mr. 
Hunter's  results  were,  those  arrived  at  bv  the  assumption  noted 
(corresponding  to  "Difference  in  Age,  0")  would  have  been  still 
closer. 
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American  Experience,  3  J  Per  Cent. 
Values  of  ax.y. 


Difference  In  Age. 

Hunter's 

Equal  Ages. 

Makehamized. 

0 

2 

5 

10 

20 

15 

$18.59 

$18.60 

20 

18.05 

18.04 

$18.05 

$18.04 

25 

17.38 

17.37 

17.38 

17.37 

$17.38 

30 

16.56 

16.56 

16.57 

16.56 

16.57 

$16.56 

35 

15.58 

15.59 

15.60 

15.58 

15.59 

15.58 

40 

14.42 

14.44 

14.45 

14.43 

14.44 

14.41 

45 

13.09 

13.09 

13.10 

13.08 

13.09 

13.05 

50 

11.60 

11.56 

11.58 

11.55 

11.58 

11.54 

55 

9.99 

9.92 

9.93 

9.91 

9.94 

9.93 

60 

8.34 

8.24 

8.26 

8.24 

8.28 

8.29 

65 

6.72 

6.64 

6.65 

6.64 

6.68 

6.71 

70 

5.22 

5.19 

5.21 

5.20 

5.20 

5.27 

For  reserve  purposes,  the  differences  of  annuity  values  afford  a 
sufficient  criterion  of  relative  exactness.    A  table  of  such  differences 

follows : 

American  Experience,  3^  Per  Cent. 


am. 


■  dXi 


Equivalent 
Equal  Ages. 

Hunter's 
Makehamized. 

Difference  In  Age. 

0 

2 

5 

10 

20 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 

.67 
.82 
.98 
1.16 
1.33 
1.49 
1.61 
1.65 
1.62 
1.50 

.67 

.81 

.97 
1.15 
1.35 
1.53 
1.64 
1.68 
1.60 
1.45 

.67 
.81 
.97 
1.15 
1.35 
1.52 
1.65 
1.67 
1.61 
1.44 

.67 
.81 
.98 
1.15 
1.35 
1.53 
1.64 
1.67 
1.60 
1.44 

.81 
.98 
1.15 
1.35 
1.51 
1.64 
1.66 
1.60 
1.44 

.98 
1.17 
1.36 
1.51 
1.61 
1.64 
1.58 
1.44 

This  table  shows  that  the  unadjusted  American  figures,  namely, 
those  for  "Differences  of  Age,  0,"  would  on  the  whole  give  reserves 
closer  to  the  true  reserves  than  those  of  Mr,  Hunter's  table,  although 
the  latter  were  entirely  satisfactory  for  practical  purposes. 

There  would  seem  to  be  very  good  grounds  for  supposing  that  the 
condition  Mr.  Howell  has  discovered  will  be  found  to  exist  very 
generally.  If  this  proves  to  be  the  case,  a  very  great  relative  reduc- 
tion in  the  labor  of  joint-life  calculations  is  foreshadowed — a  very 
distinct  achievement  for  a  maiden  effort. 


MR.  JOHN  S.  THOMPSON  : 


The  advantages  of  Makeham's  formula  are  so  obvious  and  so 
considerable  that  one  is  to  be  excused  for  indulging  in  a  procrus- 
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tean  graduation  of  any  tal)le  which  is  likely  to  come  into  general 
use.  The  application  of  Makeham's  Law  to  the  American  Table 
has  been  fully  justified,  although  it  was  naturally  impossible  to 
make  the  new  table  coincide  exactly  with  the  already  smooth  curve 
of  the  original  table  at  every  point.  It  is,  therefore,  interesting  to 
see  the  results  of  an  attempt  to  so  graduate  the  AM^^^  Table,  espe- 
cially as  the  committee  in  charge  of  the  American-Canadian  Mor- 
tality Investigation  have  given  few  details  covering  this  phase  of 
the  work  of  graduation,  dismissing  the  question  with  the  admittedly 
obvious  statement  that  the  ]\Iakeham  curve  could  not  be  made  to 
fit  the  entire  unadjusted  data.  The  table  at  the  top  of  page  183  is 
sufficient  reason  for  discarding  the  pure  Makeham  graduation;  it 
is  doubtless  as  satisfactory  as  could  be  furnished,  but  the  rates  of 
mortality  are  manifestly  too  low  under  age  30  and  too  high  above 
age  70.  It  is,  therefore,  necessary  only  to  examine  the  merits  of 
using  the  Makeham  graduation  solely  for  the  purpose  of  arriving 
at  equivalent  equal  ages,  reverting  to  the  original  (official)  table 
for  the  calculation  of  annuities,  net  premiums  and  other  joint  life 
functions. 

It  is  reasonable  to  expect  that  the  smaller  the  difference  between 
tlie  ages  of  a  given  pair  of  lives,  the  less  will  be  the  error  arising 
from  calculating  benefits  at  equivalent  equal  ages  and  the  table  at 
the  foot  of  page  180  confirms  the  suspicion,  at  any  rate  so  far  as 

Joint  Immediate  Life  Annuities — American  3  Per  Cent.  Basis. 


Joint  Ages, 
x:y. 

(1) 

(2) 

(3) 

Exact 
Values. 

Equivalent  Ages 

Diftering  by  20  Years, 

a/  :  a/  +  20. 

^oc'-.x'+iO. 

Equivalent  Equal 

Ages. 

s"  :  x". 

a-x" :  y". 

15  :38 
20:43 
25  :48 
30  :53 
35  :58 
40  :63 
45  :68 

17.14 
15.92 
14.51 
12.93 
11.24 
9.49 
7.77 

17.72  :  37.72 
22.72  :  42.72 
27.72  :  47.72 
32.72  :  52.72 
37.72  :  57.72 
42.72  :  62.72 
47.72  :  67.72 

17.14 
15.92 
14.51 
12.94 
11.24 
9.49 
7.77 

32.23  :  32.23 
37.23  :  37.23 
42.23  :  42.23 
47.23  :  47.23 
52.23  :  52.23 
57.23  :  57.23 
62.23  :  62.23 

17.14 
15.94 
14.55 
12.97 
11.24 
9.45 
7.70 

whole  life  annuities  are  concerned;  the  error  whether  of  excess  or 
defect,  becomes  more  important,  the  larger  becomes  the  difference 
in  ages.  This  possible  error  could  be  reduced  to  any  extent  desired 
by  using  as  basic  tables,  not  only  those  pertaining  to  two  equal 
ages,  but  also  those  for  ages  differing  by  5  years,  10  years,  etc. 
This  course  was  tested  by  calculating,  according  to  the  American 
3  per  cent,  table,  the  joint  whole  life  annuities  for  several  pairs  of 
ages  with  a  common  difference  of  23  years,  (1)  exactly,  (2)  by  re- 
ducing to  ages  (fractional)  differing  by  20  years,  the  younger  age 
of  the  equivalent  pair  being  the  younger  age  of  the  original  pair 
increased  by  the  "  Addition  to  Younger  Age  "  corresponding  to  23 
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years'  difference  in  age  and  diminished  by  that  corresponding  to  a 
20-year  difference  in  age,  and  (3)  by  reducing  to  equivalent  equal 
ages,  the  reduction  to  two  equivalent  ages  in  each  case  being  accom- 
plished by  using  the  "  Addition  to  Younger  Age  Table "  belonging 
to  the  Makehamized  American.  The  results  are  shown  in  the  table 
on  page  557. 

It  is  not  clear  how  annuities  at  fractional  ages  were  calculated  in 
establishing  the  results  shown  in  the  paper;  in  the  foregoing  table 
they  were  arrived  at  by  a  simple  first-difference  interpolation.  It 
is  evident  that  the  annuities  by  Method  (2)  are  practically  exact, 
whereas  those  resulting  from  reduction  to  equivalent  equal  ages  are 
not;  furthermore,  the  American  Table  is  more  amenable  than  the 
AM<^^  to  a  Makeham  graduation  so  that  the  discrepancies  pointed 
out  would  be  more  marked  in  connection  with  a  similar  process 
relating  to  the  AM^^\  The  extent  of  a  system  of  tables  necessary 
to  give  sufficiently  close  results  can  be  determined  by  trial;  the 
joint  tables  proceeding  by  decennial  age-differences  may  be  suffi- 
cient or  it  may  be  necessary  to  have  joint  tables  for  each  quinquen- 
nial difference  in  age  or  even  for  smaller  intervals.  In  any  case, 
the  method  proposed  offers,  for  a  table  which  is  incapable  of  being 
satisfactorily  graduated  by  Makeham's  law,  a  middle  course  be- 
tween the  perfect  graduation  when  equal-age  functions  only  need 
be  tabulated  and  the  case  when  the  functions  for  every  possible 
age-combination  must  be  established.  The  saving  of  labor  in  a 
given  case  will  be  proportionate  to  the  success  of  the  graduation. 

With  reference  to  the  "  Iowa  "  table,  I  find  that,  with  the  excep- 
tion of  ages  20  and  21,  the  ultimate  rate  of  mortality  is  lower  than 
the  AM^^^  qx  to  age  78  inclusive,  greater  thereafter.  The  "Iowa" 
first-year  select  rate  of  mortality  is  lower  than  the  American  Men 

Comparison  of  Eate  of  Mortality. 


Age. 

Select. 

Ultimate. 

AM. 

"Iowa" 

Percentage 

"Iowa"  to 

AM. 

AM.'«. 

"lowa"*''^ 

Percentage 
"lowa"'^'  to 

AM.'5). 

25 

35 

45 

55 

65 

75 

85 

.00293 
.00316 
.00482 
.00994 
.02252 

.00240 
.00234 
.00460 
.01170 
.02976 

82% 

74 

95 
118 
132 

.00431 
.00478 
.00794 
.01747 
.04066 
.09194 
.19707 

.00386 
.00418 
.00673 
.01506 
.03620 
.08849 
.21012 

90% 
87 
85 
86 
89 
96 
107 

q[x-\  for  ages  20  to  46  both  inclusive,  and  greater  for  ages  47  to  65 ; 
the  rates  are  almost  identical  for  ages  under  20.  The  character  of 
the  relation  between  the  rates  of  mortality  of  the  two  tables  in  the 
intervening  years  of  the  select  period  will  be  clear.  The  improve- 
ment of  the  mortality  in  the  "  Iowa  "  table  as  compared  with  the 
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general  table  is  thus  more  marked  in  the  ultimate  than  in  the  select 
portion  of  the  table.  The  ultimate  "  Iowa  "  table  above  25  may  be 
said  to  differ  from  the  AM^^^  in  somewhat  the  same  manner, 
though  not  to  the  same  extent,  that  the  AM^^^  differs  from  the 
American.  The  quantitative  relations  are  shown  in  the  table  on 
page  558. 

In  order  to  determine  the  practical  effect  of  using  the  "  Iowa " 
table,  I  calculated  both  the  Select  and  the  Ultimate  net  annual 
premiums  for  ordinary  life  policies  at  specimen  ages: 

Ordinabt  Lite — Net  Annual  Premiums  per  $1,000,  3  Pee  Cent.  Basis. 


Select. 

Ultimate. 

Age  at 
Issue. 

AM.            "Iowa." 

Percentage 

"Iowa"  to 

AM. 

AM.<5). 

"Iowa"f5). 

Percentage 
"lowa"'^*  to 

AM.W. 

25 

35 

45 

55 

$13.48 

18.84 
28.02 
43.72 

$12.63 
17.67 
26.55 
42.07 

93.7% 
93.8 
94.8 
96.3 

$13.59 
18.99 

28.42 
44.98 

$12.78 
17.88 
26.84 
42.67 

94.0% 
94.2 
94.4 
94.9 

The  difference  between  premiums  on  limited  payment  policies  have 
not  been  worked  out,  but  no  doubt  premiums  very  close  to  the 
"  Iowa  "  premiums  with  the  desired  loading  could  be  obtained  from 
the  AM  table  with  a  unifonnly  lower  percentage  loading.  The  use 
of  the  AM^^^  rather  than  the  "lowa"^^^  table  would  be  a  more 
conservative  course  even  for  a  company  operating  only  in  the  states 
which  furnished  the  "Iowa"  table  data;  the  mortality  in  such  a 
limited  area  might  be  subject  to  rather  violent  changes,  in  addi- 
tion to  which  there  is  always  the  possibility  of  a  company  extend- 
ing its  sphere  of  operations,  in  which  case  the  more  comprehensive 
table  would  be  more  useful. 


(author's  review  of  discussion.) 

mr.  valentine  howell: 

It  may  be  well  to  amplify  the  account  of  the  method  used  in  de- 
riving the  annuity  values  appearing  in  the  last  two  columns  of  the 
table  appearing  on  page  179.  Starting  with  the  approximate  for- 
mula given  by  Mr.  Wolfenden  in  his  discussion  of  the  paper,  but 
considering  the  annuity  value  to  be  a  function  of  colog  px  we  have : 

da^x  ,    .  da,x  ,     dax 

Making  the  further  approximation : 
df(a,  /S,  c,  x)      f(a  +  Aa,  /?,  c,  x)  -  f(a,  /3,  c,  x)      ai 


da 


Aa 


Six 

Aa 
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where  Aa  is  a  small  quantity,  and  treating  the  derivation  with 
respect  to  fi  and  c  in  a  similar  fashion,  we  have  the  approximate 
equality : 

Six        3/x  .  ^x  ^X  Oix  ^X 


^^-^^  =  ^"'^^^+'^'"~A^  +  '      Ac       • 

The  values  of 

(a;  -  a^),  (a^»  -  a;,,  (a^^  -  a^)    and    (af  -  a;.) 

being  known  (they  appear  in  columns  4,  6,  8  and  10  of  the  table 
on  page  179)  h,  j  and  s  may  be  found  by  the  method  of  moments 
or  of  least  squares. 

But  in  order  to  do  this,  suitable  weights  for  the  equations  at  the 
different  ages  must  be  chosen,  and  this  is  necessarily  more  or  less 
of  an  empirical  process.  It  seemed  simplest,  therefore,  to  deter- 
mine h,  j  and  s  directly  by  experiment.  If,  however,  the  weights 
were  the  same  in  each  case,  it  would  seem  that  the  determination 
of  the  corrections  to  the  constants  by  a  mechanical  process  as  indi- 
cated above  should  give  results  differing  only  slightly  from  those 
of  Mr.  Wolfenden's  suggested  more  elaborate  and  theoretically 
more  correct  process. 


DISCUSSION — ME.  LITTLE.  561 


ACTUARIAL   NOTE — MORTALITY    EXPERIENCE    (1876-1905)    OF    LIFE 
INSURANCE  COMPANIES  IN   GERMANY — S.  A.  JOFFE. 

VOL.  XXI,  PAGE  207. 

MR.  J.  F.  LITTLE: 

The  Society  is  indebted  to  Mr.  Joffe  for  his  resume  of  this  Ger- 
man tabulation  of  mortality  among  insured  lives.  In  considering 
the  results,  it  should  be  borne  in  mind  that  during  the  extremely 
long  period — forty  years — covered  by  the  investigation  very  great 
improvement  in  German  mortality  has  been  secured,  but  such  im- 
provement has  been  very  unequally  distributed,  the  great  bulk  oc- 
curring at  the  younger  ages.  Many  of  the  peculiarities  in  the 
results  can  be  directly  traced  to  this  condition. 

It  may  be  of  interest  to  compare  the  method  adopted  in  the  com- 
pilation of  the  latest  British  Life  Offices'  experience,  which  method 
was  also  used  in  the  recent  American  investigation,  with  that  used 
in  the  German  experience.  In  the  British  investigation  the  expe- 
rience ran  from  policy  anniversatries  in  1863,  or  from  date  of  issue 
in  that  or  subsequent  years,  to  policy  anniversaries  in  1893  or  prior 
termination.  The  American  plan  was  identical  in  this  respect  except 
that  the  period  was  1900-1915.  The  exposure  of  each  policy  year 
was,  therefore,  taken  over  precisely  the  same  chronological  period  as 
every  other  policy  year.  In  the  published  section  of  the  recent  Ger- 
man experience,  the  issues  of  the  years  1876  to  1885,  inclusive, 
were  selcted,  and  observations  were  carried  up  to  policy  anniver- 
saries in  1905. 

A  very  decided  difference  in  principle  is  here  revealed.  This  dif- 
ference will  be  more  readily  understood  by  supposing  that  the  ob- 
servations in  respect  of  each  policy  year  are  to  be  supplied  by  the 
issues  of  one  year.  Under  the  German  method  the  experience  of 
the  issues  of  a  single  year  would  be  tabulated  for  as  many  years  of 
duration  as  were  necessary,  certainly  not  less  than  twenty;  while 
under  the  British-American  system  the  issues  of  all  previous  years 
would  be  tabulated  in  respect  of  policy  years  beginning  in  a  spe- 
cified calendar  year  and  terminating  in  the  next.  Thus,  under  the 
German  plan,  the  issues  of  1880  might  be  followed  to  policy  anni- 
versaries in  1910,  while  the  British-American  method  would  take 
the  issues  of  1909,  and  those  of  all  previous  years  in  force  at  policy 
anniversaries  in  that  year,  and  use  the  experience  thereunder  up  to 
policy  anniversaries  in  1910. 

If  now  we  suppose  that  mortality  remains  constant  from  1880 
to  1910,  the  two  methods  will  give  equivalent  results,  but  if  we  sup- 
pose that  mortality'  is  diminishing  at  a  uniform  rate,  while  results 
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for  the  thirtieth  policy  year  will  coincide,  for  every  shorter  dura- 
tion the  British-American  method  will  result  in  lower  tabular  mor- 
tality, and  increasingly  so  Avith  diminution  of  duration.  This  will 
be  evident  when  it  is  observed  that,  under  the  German  system,  the 
mortality  of  the  first  policy  year  is  experienced  in  1880-1881,  of 
the  second,  in  1881-1882,  of  the  third,  in  1882-1883,  and  so  on, 
being  respectively  29,  28,  27  •••  years  earlier  than  the  date  of 
exposure,  1909-10  in  each  case,  under  the  British-American  plan. 
Also,  under  the  German  method,  the  experience  of  the  first  policy 
year  occurs  29  years  earlier  than  that  of  the  thirtieth  policy  year, 
of  the  second  policy  year,  28  years  earlier,  of  the  third,  27  years 
earlier,  and  so  on.  In  actual  fact,  the  experience  of  the  thirtieth 
policy  year  does  occur  just  29  years  later  than  that  of  the  first,  with 
the  result  that  the  mortality  of  the  former  is  relatively  reduced. 
At  first  sight,  therefore,  the  German  method  would  appear  to  offer 
an  advantage,  in  preserving  the  relative  mortality  according  to 
duration,  but  very  important  sacrifices  are  made  to  obtain  this 
result.  The  mortality  of  the  early  policy  years  is  derived  from 
experience  so  remote  as,  probably,  to  seriously  misstate  the  expe- 
rience of  these  years  in  the  near  future.  In  the  actual  German 
table,  the  mortality  of  the  first  policy  year  is  determined  by  hap- 
penings in  1876-1886,  and  must  be  a  poor  measure  of  the  corre- 
sponding mortality  today.  Now  the  early  policy  years  are  the  most 
important  in  regard  to  mortality  for  two  reasons ;  first,  because  the 
actual  amount  at  risk  is  then  at  its  maximum,  and,  second,  because 
of  the  larger  bulk  of  business  passing  through  such  early  policy 
years,  the  later  years  being  much  affected  by  discontinuances. 

Assuming  mortality  to  continue  to  improve,  under  the  British- 
American  system  the  mortality  of  the  early  policy  years  will  be 
represented  with  close  exactitude,  in  the  case  of  policies  issued 
within  a  few  years  after  the  close  of  the  investigation,  with  a  pro- 
gressive difference  with  duration  between  actual  and  tabular  mor- 
tality. But  the  maximum  ratio  of  departure  will  only  be  as  great 
as  that  applying  to  all  years  under  the  German  method.  For  the 
calculation  of  premiums,  therefore,  the  German  method  will  pro- 
duce decidedly  less  accurate  results.  This  is  on  the  assumption  of 
continued  decrease  in  mortality,  but,  if  it  be  desired  to  ignore  any 
such  probability,  and  assume  for  the  future  no  lower  mortality  than 
the  ascertained  minimum,  the  British-American  method  will  give 
accurate  results  in  respect  of  all  durations. 

As  to  the  effect  of  the  respective  methods  upon  reserves,  it  is 
difficult  to  arrive  at  any  satisfactory  conclusion.  Owing  to  the 
probably  considerable  overstatement  of  the  first  year's  mortality, 
under  the  German  plan  (the  improvement  in  medical  selection  not 
being  taken  into  account),  it  is  probable  that,  at  the  very  early 
durations,  reserves  would  be  slightly  understated.  On  the  other 
hand,  at  some  durations,  relative  rather  than  actual  mortality  being 
of  chief  importance  in  ordinary  life  reserves,  the  German  method 
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might  give  closer  results.  Comparisons  of  necessary  reserves  are, 
however,  disturbed  by  the  fact  that  the  full  tabular  reserve  is  also 
often  the  cash  surrender  value,  and  is,  therefore,  the  proper  reserve 
to  hold,  unless  it  is  insufficient  on  the  assumption  of  the  policy 
being  continued  in  force.  Under  the  British-American  system  the 
reserves  vrould  uniformly  be  slightly  in  excess  of  requirements,  ex- 
cept where  the  surrender  value  equaled  the  full  reserve,  while  under 
the  German  method  a  small  deficiency  might  exist.  On  the  as- 
sumption that  no  further  fall  in  mortality  was  experienced,  the 
British-American  method  would  produce  correct  and  the  German 
insufficient  reserves. 

So  far  as  concerns  reserves,  it  appears  that  whatever  advantage 
exists,  is  with  the  British-American  method,  but  is  probably  quite 
unimportant.  For  the  assessment  of  net  premiums  the  British- 
American  method  is  decidedly  superior,  and  I  am  of  opinion  that 
no  better  plan  of  selecting  the  data  is  available. 

(author's  review  of  discussiox.) 

mr.  s.  a.  joffe : 

My  thanks  are  due  to  Mr.  Little  for  having  been  good  enough  to 
discuss  my  short  review  of  Dr.  Abel's  publication. 

As  the  main  criticism  is  directed  against  the  methods  followed 
in  the  mortality  investigation,  not  against  my  presentation  of  the 
matter,  it  will  probably  be  sufficient  to  call  attention  to  the  fact 
that  the  plan  of  dividing  a  mortality  experience  into  several  entry 
periods  and  investigating  each  separately,  is  not  peculiar  to  this 
latest  investigation,  but  may  be  traced  to  an  earlier  date. 

There  are  not  many  authorities  on  life  insurance  technique  in 
Europe  greater  than  the  celebrated  Professor  Johannes  Karup.  In 
his  monumental  work  regarding  the  "  Gotha  "  Life  Insurance  Com- 
pany he  has  followed  the  very  method  under  discussion,  dividing 
the  Company's  business  of  1829-1895  into  four  entry  periods:  (1) 
1829-51,  (2)  1852-66,  (3)  1867-80,  and  (4)  1881-95,  and  study- 
ing the  mortality  of  each  entry  period  separately.  This  work  has 
been  analyzed  in  detail  by  G.  W.  Richmond  in  T.  F.  A.,  Vol.  V, 
and  a  concise  resume  of  this  analysis  is  contained  in  our  own  So- 
ciety's Actuarial  Studies,  No.  1,  pages  60-62. 

I  avail  myself  of  this  opportunity  to  add  the  following:  It  will 
be  noted  that  on  page  208  I  have  referred  to  "  long  "  and  "  shorter  " 
insurances;  I  used  these  phrases  as  translations  of  the  correspond- 
ing German  words:  "lange"  and  " abgekiirzte "  (Versicherungen), 
as  at  that  time  I  was  not  certain  of  the  exact  periods  included  in 
those  two  classes.  I  have  since  \\Titten  to  Dr.  Abel  and  have  re- 
ceived from  him  the  following  definitions: 

'^TJnter  langen — Ordinary  Life  Policy — Versicherungen  be- 
zeichnet  man  in  Deutschland  die  lebenslanglichen  Todesfall- 
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versicherungen,  die  auf  das  80.  oder  ein  hoheres  Lebensjahr 
abgekiirzt  sind,  wahrend  abgekiirzte — Endowment  policy — 
Versicherungen,  die  in  Deutschland  auch  gemischte  oder  alter- 
native Versicheningen  genannt  werden,  Todesfallversicher- 
iingen  sind,  die  auf  ein  friiheres  als  das  80.  Lebensjahr,  also 
z.  B.  auf  das  60.  oder  50.    Lebensjahr  abgekiirzt  sind." 

Stated  briefly,  "lange"  comprise  Whole-Life  as  well  as  Endow- 
ment Insurance  policies  maturing  at  age  80  or  over;  " abgekiirzte " 
consist  of  Endowment  Insurance  policies  maturing  at  an  age 
under  80. 
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ACTUAEIAL  NOTE — JOINT  AND  SURVIVOR  ANNUITY  :    CALCULATION  OP 
VALUES  BY  A   CONTINUOUS  METHOD — E.  G.   FASSEL. 


VOL.  XXI,  PAGE  213. 


MR.  J.  B.  MACLEAN: 

Mr.  Fassel's  note  provides  a  very  instructive  example  of  the  use 
of  formulas  of  approximate  summation  as  applied  to  a  practical 
problem. 

An  alternative  method  of  calculating  the  successive  values  of 
joint  and  survivor  annuities  on  1,  2,  . . . ,  lives,  which  is  continu- 
ous and  which  is  slightly  more  direct  than  the  method  described  by 
Mr.  Fassel,  is  to  make  use  of  the  formula 


/»oo 
•^0 


{i-a-iPx)a-tPy) 


The  tabulation  of  the  work  is  similar  but  the  summations  of  the 
third  set  of  figures  give  the  successive  annuity  values,  thus  avoid- 
ing the  subsequent  arithmetical  operations  necessary  in  Mr.  Fassel's 
method.    The  schedule  of  work  would  be  as  follows : 
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The  work  might  be  performed  in  two  stages  by  an  experienced 
operator. 

In  calculating  the  values  of  lengthy  or  complicated  functions  by 
approximate  summation  where  a  high  degree  of  accuracy  is  not 
necessary,  it  will  sometimes  be  possible  to  abbreviate  the  work  con- 
siderably by  making  use  of  one  of  the  shorter  formulas,  particularly 
when  working  with  a  well  graduated  table.  An  example  of  this  is 
to  be  found  in  a  paper  by  Dr.  Buchanan  in  the  Transactions  of  the 
Faculty  of  Actuaries  (Vol.  II,  page  181)  where  he  calculates  the 
values  of  single  life  annuities  on  the  0^^^^  Table  by  Simpson's  Rule 


r 


h  —  a  . 

Utdt  =  W—  {Ua  +  4W6+a/2  +  Ub) , 


with  a  practically  negligible  error.  Other,  and  usually  more  suit- 
able, short  formulas  are  No.  36  of  Text  Booh,  Chap.  XXIV  (which 
in  the  illustration  there  given  actually  gives  a  more  accurate  value 
than  that  obtained  by  formula  No.  39a.)  and  Woolhouse's  "Nug- 
get" formula  (J.  L  A.,  XXVII,  page  154). 

No  doubt  the  prominence  given  to  formula  No.  39a  in  examina- 
tion papers  has  taken  attention  away  from  other  formulas  which 
are  well  suited  for  practical  use. 

(authoe's  review  of  discussion.) 

MR.  E.  G.  FASSEL: 

The  discussion  by  Mr.  Maclean  is  illuminating  in  pointing  out 
alternative  integration  formulae  which  may  frequently  be  found 
more  satisfactory  than  Hardy's  well-known  formula  No.  39a.  The 
effectiveness  of  using  these  formulae  in  solving  the  type  of  problem 
to  which  they  are  adapted  is  very  great  and  one  needs  to  make  only 
a  single  calculation  to  be  impressed  with  the  ease  with  which  the 
work  is  done. 
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The  Actuarial  Society  of  America. 

Summary  of  Treasurer's  Annual  Eeports  (Cash  Basis), 
From  Yeab  Ending  April  30,  1897,  to  Year  Ending  April  30,  1920,  Both  Inclusive, 


Assets,  May  1,  Previous  Year: 

Cash 

Investments  (At  Cost) 


Total 

Excess  of  Income  over  Disbursements . 

Total,  Assets,  April  30,  Current  Year . 


Details  of  Income. 

Entrance  Fees 

Annual  Dues 

Examination  Fees 

Sale  of  Publications ; 

Transactions 

Index  to  Transactions 

Hunter's  Makehamized  Tables .  . 

Medico-Actuarial  Reports 

Actuarial  Studies 

Standard  Mortality  Ratios 

Advertisements 

Interest  and  Dividends 

Donations 

Specialized  Mortality  Investigation . 
Miscellaneous 


Total . 


Details  of  Disbursements. 
Printing,  Binding,  etc.: 

Transactions 

Index  to  Transactions 

Reprints 

Annual  Pamphlet 

Examination  Papers 

Educational  Committee  Report .  . 

Actuarial  Studies 

Medico- Actuarial  Reports 

Hunter's  Makehamized  Tables . .  . 

Expense,  General 

Expense  of  Meetings: 

General 

Dinner,  (net) 

Rent 

Storage 

Insurance 

Salary 

Library 

Miscellaneous 

Biennial  Prize 

Mortality  Investigation 

Loss  on  Investments  Sold 


Total. 


$843.04  $1151.33 


$1507.41 


$1829.32 


843.04  1151.33  1507.41 
308.29  I  356.08   321.91 


1829.32 
211.63 


$1151.33  $1507.41  $1829.32 


$  40.00 
920.00 


1180.00 
21.04 


$  35.00 
980.00 


1355.00 

44.78 


$2040.95 


$  70.00 

945.00 

35.00 


$  895.00 
130.00 

3.00 


1307.50 
47,26 


1330.00 
33.16 


$2161.04  $2414.78  $2404.76 


$1242.00  $1340.20 
50.50 


261.75 
223.30 


75.20 


476.56 
211.80 


30.14 


$1852.75  |$2058.70 


$1584.50 


$2391.16 


$  926.35 


181.65 
241.70 


75.00 


$2082.85 


40.00 


236.57 

400.86 

500.75 

75.00 


$2179.53 
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Summary  of  Treasurer's  Annual  Eeports  (Cash  Basis)   (Continued). 
From  Year  Ending  Apml  30,  1897,  to  Yeab  Ending  April  30,  1920,  Both  Inclusive. 


Line 
No. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

1908. 

1 

2 

3 
4 

6 

g 

7 
8 

9 
10 
11 
12 
13 
14 
16 
19 
17 
13 
19 

20 

21 
22 
23 
24 
26 
26 
27 
28 
29 
30 

31 
32 
33 
34 
36 
36 
37 
38 
39 
40 
41 

42 

$2040.95 

$  1650.51 

$11309.63 

$12871.20 

$12669.58 

$12365.04 

$6222.92 

$7071.81 

2040.95 
-390.44* 

1650.51 
9659.12 

11309.63 
1561.57 

12871.20 
-201.62* 

12669.58 
-304.54* 

12365.04 
-6142.12* 

6222.92 

848.89 

7071.81 
-325.06* 

S1650.51 

$11309.63 

$12871.20 

$12669.58 

$12365.04 

$6222.92 

$7071.81 

$6746.75 

$  960.00 
110.00 

46.50 

$  lb5'5.66 
100.00 

297.00 

$1165.00 
190.00 

78.25 

$1165.00 
100.00 

209.51 

$1215.00 
95.00 

755.34 

$1190.00 
870.00 

244.85 

$1505.00 
405.00 

448.66 

$1560.00 
480.00 

390.91 

1170.00 

240.00 

159.00 

1662.50 
26.38 

1460.00 
154.45 

1465.00 
200.70 

1375.00 
449.60 

1437.50 
290.62 

1445.00 
198.52 

1385.00 
103.83 

1450.00 
142.57 

10944.84 
.45 

11319.34 
.11 

123.50 
12.03 

14.50 

274.08 

260.50 

.57 

$2805.38 

$1878.25 

$14011.74 
$  990.00 

$4269.52 
$1241.75 

$14618.56 
$1040.00 

$3928.99 
$1352.11 

$3962.87 
$  739.93 

$4361.57 
$  688.02 

$4442.98 
$1438.43 

86.95 

40.00 

61.25 

40.95 

74.07 

79.91 

143.70 

245.68 

192.43 

859.25 
151.79 

238.50 
80.90 
75.00 

852.63 

284.94 
65.00 
75.00 

772.60 

308.67 
98.25 
75.00 

853.52 

112.00 
74.50 
75.00 

867.62 

166.50 
137.92 
466.66 

471.77 

117.00 
184.40 
400.00 

729.92 

163.60 
106.55 
333.34 

413.68 

201.96 
244.65 
541.70 

375.00 

806.13 

624.00 

654.00 

648.00 
500.00 
120.24 

17.12 

35.58 

356.68 

170.60 

58.88 

2046.85 

2.69 

12180.51 

7253.59 

632.69 

380.00 

$3195.82 

$4352.62 

$2707.95 

$14820.18 

$4233.53 

$10104.99 

$3512.68 

$4768.04 

*In 

these  years, 

Disburseme 

nts  exceedec 

I  Income. 
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SuMMAEY  OF  Treasueer's  Annual  Eeports  (Cash  Basis)   (Continued). 
From  Year  Ending  Apeil  30,  1897,  to  Year  Ending  Apeil  30,  1920,  Both  Inclusive. 


Assets,  May  1,  Previous  Year: 

Cash 

Investments  (At  Cost) .... 


$6746.75 


$2410.06 
4978.75 


$  2652.59 
6928.75 


$  3157.80 
6928.75 


Total 

Excess  of  Income  over  Disbursements 

Total,  Assets,  April  30,  Current  Year. 

Details  of  Income. 

Entrance  Fees 

Annual  Dues 

Examination  Fees '. 

Sale  of  Publications: 

Transactions 

Index  to  Transactions 

Hunter's  Makehamized  Tables 

Medico- Actuarial  Reports 

Actuarial  Studies 

Standard  Mortality  Ratios 

Advertisements 

Interest  and  Dividends 

Donations 

Specialized  Mortality  Investigation .... 
Miscellaneous 


6746.75 
642.06 


7388.81 
2192.53 


9581.34 
505.21 


10086.55 
668.28 


Total. 


Details  of  Disbursements. 
Printing,  Binding,  etc.: 

Transactions 

Index  to  Transactions 

Reprints 

Annual  Pamphlet 

Examination  Papers 

Educational  Committee  Report. 

Actuarial  Studies 

Medico- Actuarial  Reports 

Hunter's  Makehamized  Tables . 

Expense,  General 

Expense  of  Meetings: 

General 

Dinner,  (net) 

Rent 

Storage 

Insurance 

Salary 

Library 

Miscellaneous 

Biennial  Prize 

Mortahty  Investigation 

Loss  on  Investments  Sold 


Total. 


$7388.81 


I     10.00 

1615.00 

565.00 

398.33 


$9581.34 


S10086.55 


$10754.83 


$1635.00 
535.00 

550.44 


$1745.00 
645.00 

582.25 


145.00 


642.00 


78.00 


1420.00 
284.09 


1385.00 
255.75 


1385.00 
330.42 


56.50 


230.50 


137.50 


$4493.92 


$1240.50 


$5233.69 


$  842.28 


$4903.17 


$1251.00 


119.06 
364.25 


139.51 


168.25 
387.28' 


586.19 

138.98 
190.23 
458.26 


352.95 

166.45 
309.15 
541.71 


265.00 
675.79 

173.34 
230.22 

458.37 


598.00 


32.80 
649.00 


33.30 
749.00 


7.31 


6.41 


$3851.86 


$3041.16 


$4397.96 


$1830.00 
755.00 

591.00 


100.00 


1392.50 
366.42 


99.50 


$5134.42 


$1744.75 
23.50 


230.77 


1019.25 

117.65 
141.00 
500.00 


33.30 
649.00 


6.92 


$4466.14 
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Summary  of  Treasurer's  Annual  Efforts  (Cash  Basis)   (Continued). 
From  Yeae  Ending  April  30,  1897,  to  Year  Ending  April  30,  1920,  Both  Inclusive. 


Line 
No. 

1913. 

1914. 

1915. 

1916. 

1917. 

T918. 

1919. 

1920. 

1 

2 

3 
4 

6 

6 
7 

8 

9 

11 
12 
13 
14 
16 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
28 
27 
28 
29 
30 

31 
32 
33 
34 
36 
36 
87 
33 
39 
40 
41 

42 

S  2866.08 
7888.75 

$  3997.26 
7888.75 

$  4691.00 
7888.75 

$  2434.67 
10802.50 

$  2768.63 
10802.50 

$  5993.36 
10802.50 

$  1498.41 
15749.38 

$  2862.29 
15536.78 

10754.83 
1131.18 

11886.01 
693.74 

12579.75 
657.42 

13237.17 
333.96 

13571.13 
3224.73 

16795.86 
451.93 

17247.79 
1151.28 

18399.07 
-1398.87* 

$11886.01 

$12579.75 

$13237.17 

$13571.13 

$16795.86 

$17247.79 

$18399.07 

$17000.20 

$1820.00 
775.00 

488.50 

$1865.00 
830.00 

492.00 

$1983.75 
1010.00 

514.75 

$1829.25 
850.00 

439.75 

$1945.75 
915.00 

1139.00 

$1875.00 
800.00 

393.00 

$1790.00 
860.00 

770.25 
8.00 

$1921.70 
1205.00 

463.00 

18.00 

21.50 

841.22 

307.70 

15.00 

10.66 
423.08 

1156.79 

536.85 
291.60 
191.00 
1322.50 
731.53 

1407.50 
381.28 

1372.50 
406.67 

1307.50 
458.49 

1342.50 
508.55 

1320.00 
552.70 

1305.00 
606.22 

762.50 
715.64 
100.00 

107.40 

28.50 

9.50 

12.00 

28.50 
.25 

14.00 
1.28 

.52 

$4979.68 
$1225.97 

$4994.67 
$1339.80 

$5298.99 
$1477.10 

$4982.05 
$1598.26 

$7057.99 
$  645.86 

$5427.58 
$1452.17 

$6502.25 

$1436.98 
565.14 

82.56 
118.53 
445.47 

20.39 

$6356.26 
$1477.75 

81.15 
88  34 
73.74 

82.66 

84.38 

329.75 

101.59 
88.91 

268.12 
93.00 

119.53 
268.00 
347.61 

33.70 

193.37 
202.31 
320.31 
209.65 

193.97 
113.14 
349.26 
217.72 
1313.74 
345.29 

430.77 

824.57 

154.86 
207.70 
500.00 

581.46 

109.60 
201.50 
665.01 

574.66 

199.95 
131.85 
720.00 

443.98 

167.50 

97.65 

720.00 

109.50 

41.30 

720.00 

8.00 

6.76 

526.88 

186.05 
178.90 
720.00 
146.75 

65.45 

730.00 

3.50 

65.40 
100.00 

493.52 

213.75 
136.75 
800.00 
133.50 
69.32 
745.00 

434.32 

91.25 
178.05 
800.00 
166.75 

80.03 
892.50 

814.25 

154.25 

251.85 

926.00 

202.75 

75.02 

1150.00 

162.19 

7.95 

33.30 
649.00 

42.50 
716.00 

41.76 

720.00 

117.97 

6.66 

100.00 

9.87 

148.27 

6.00 

6.00 

33.00 

$3848.50 

$4300.93 

$4641.57 

$4648.09 

$3833.26 

$4975.65 

$5350.97 

$7755.13 

•In 

these  yearsj 

DisbursenM 

jnts  exceede 

d  Income. 
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Ebport  of  Chairman  of  Insurance  Advisory  Committee  of 
American  Eed  Cross. 

July  16,  1920. 
To  the  Actuarial  Society  of  America: 

In  September  of  1917  the  War  Council  of  the  American  Eed 
Cross  appointed  an  Advisory  Committee  on  Insurance,  consisting  of 
the  following  members  of  the  Actuarial  Society: 

B.  D.  Flynn  W.  M.  Strong 

John  K.  Gore  A.  A.  Welch 

Eobert  Henderson  G.  B.  Woodward 

Henry  Moir  J.  H.  Woodward 

Arthur  Hunter  (Chairman) 

It  was  originally  intended  to  confine  the  activities  to  Life, 
Health  and  Accident  Insurance,  but  at  a  later  date  the  committee 
was  extended  to  the  inclusion  of  experts  in  Marine,  Fire,  Casualty, 
etc.,  insurance,  so  that  eventually  every  form  of  insurance  was 
handled  by  the  committee. 

It  was  soon  found  that  the  work  was  sufiiciently  extensive  to  re- 
quire the  services  of  one  man  continually  at  Washington,  and 
accordingly  Mr,  E.  C.  Eathbone  of  New  York  undertook  this  work 
at  a  great  personal  sacrifice.  His  work  was  very  intelligent  and 
highly  efficient — it  was  the  means  of  saving  large  sums  of  money 
to  the  Eed  Cross.  The  report  now  submitted  covers  the  activities 
which  came  strictly  within  the  province  of  the  members  appointed 
from  the  Actuarial  Society. 

Mr.  Eathbone  made  a  report  to  the  Insurance  Bureau  for  the 
year  1918,  which  gave  particulars  concerning  the  insurance  plans 
and  it  will  therefore  be  necessary  to  touch  upon  this  phase  only 
briefly. 

(A)  Life  Insurance. 

Life  Insurance  of  $1,000  was  provided  for  by  a  group  policy 
with  the  Metropolitan  Life  Insurance  Company,  covering  every 
worker  sent  from  the  United  States  for  service  outside  the  United 
States  and  all  American  citizens  enlisted  abroad  for  service  out  of 
the  United  States  who  agreed  to  give  all  of  their  time  for  not  less 
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than  six  months  to  such  service.  The  insurance  commenced  at 
noon,  April  18,  1918,  on  those  who  on  that  date  were  outside  the 
United  States.  On  those  who  left  after  April  18,  1918,  the  insur- 
ance began  when  the  worker  boarded  ship.  The  policy  was  a  Five 
Year  Term  contract,  terminating  on  April  18,  1923,  but  in  no  case 
to  continue  longer  than  one  year  after  the  end  of  the  war,  or  for 
more  than  one  year  after  termination  of  employment  by  the  Red 
Cross.  The  policy  provided  for  waiver  of  premium  on  total  and 
permanent  disability  and  also  for  payment  of  the  full  sum  insured 
two  years  after  date  of  such  disability. 

A  single  extra  premium  of  $25  per  $1,000  covered  the  war  extra 
premium  and  also  the  charge  for  disability  benefits;  in  addition,  a 
charge  of  $0.80  per  $1,000  was  made  to  cover  the  Federal  War 
Tax.  The  term  rates  were  on  the  net  American  3^  per  cent,  basis 
loaded  10  per  cent.  The  extra  premium  of  $25  per  thousand  was 
waived  on  insurance  effective  subsequent  to  February  28,  1918. 

It  was  agreed  that  in  case  the  premiums  received  were  more  than 
sufficient  to  cover  the  claims  and  expenses,  the  balance  would  be 
returned  to  the  Red  Cross.  Part  of  the  insurance  was  reinsured 
in  various  proportions  in  the  following  companies : 

Connecticut  General  Life  Ins.  Co.       Penn  Mutual  Life  Ins.  Co. 
Equitable  Life  Assurance  Society        Phoenix  Mutual  Life  Ins  Co. 
Guardian  Life  Ins.  Co.  Prudential  Insurance  Co. 

Home  Life  Ins.  Co.  Travelers  Insurance  Co. 

Union  Central  Life  Ins.  Co. 

(B)  Accident  and  Health  Insurance. 

Accident  and  Health  Insurance  was  provided  by  a  group  policy 
taken  out  in  the  Travelers  Insurance  Company,  issued  March  21, 
1918.  An  indemnity  of  $20  a  week  for  total  disability  resulting 
from  accident  or  sickness  was  payable,  beginning  with  the  fifth 
week  and  running  for  100  weeks,  or  until  recovery.  The  scale  of 
benefits  also  guarantees  a  payment  of  $500  for  the  loss  of  one  hand, 
one  foot,  the  sight  of  one  eye,  or  the  loss  of  the  thumb  and  index 
finger  of  either  hand. 

The  original  rate  of  premium  was  $17.85  per  person,  per  annum, 
but  the  premium  was  reduced  to  $13  per  person  per  annum  in 
March,  1919. 
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(C)  Results  under  Life  Insurance  Contract. 

The  total  number  of  certificates  issued  up  to  December  1,  1919, 
was  10,927,  representing  insurance  of  $10,937,000.  No  accurate 
list  of  workers  was  available  until  December,  1918,  The  average 
number  of  certificates  in  force  from  that  time  to  the  date  of  can- 
cellation, December  1,  1919,  was  8,075,  representing  an  average 
amount  of  $8,075,000.  Of  the  $10,927,000  insurance  issued, 
$65,000  terminated  by  death,  $474,500  by  conversion  to  other  in- 
surance, and  the  balance  by  expiry.  Those  who  have  returned  from 
overseas  since  the  policy  was  cancelled  have  been  given  an  oppor- 
tunity to  convert,  and  thirty-four  of  these  have  availed  themselves 
of  the  privilege,  making  the  total  amount  converted  to  June,  1920, 
$508,500.  Exclusive  of  the  Federal  Tax,  the  total  amount  of  pre- 
miums paid  was  $331,482,  of  which  $197,775  was  for  war  extras 
and  disability  benefits.  The  total  death  claims  amounted  to 
$65,000.  No  disability  claims  were  incurred.  The  premiums  re- 
ceived were  $253,684.43  in  excess  of  the  claims  and  expenses.  This 
amount  was  therefore  returned  to  the  Eed  Cross. 

Of  the  65  deaths,  38  were  among  men  and  27  among  women.  The 
principal  cause  of  death  was  Influenza  and  Pneumonia,  this  cause 
being  responsible  for  more  than  half  of  the  total  deaths.  Three 
men  died  from  wounds. 

The  following  table  shows  the  distribution  by  cause  of  death : 

Cause  of  Death.  Number. 

Pneumonia   and  Influenza    39 

Meningitis     5 

Typhus   and  Typhoid  Fever    4 

Killed  in  action  or  died  of  wounds 3 

Suicide    2 

Accident    2 

Miscellaneous  (including  one  death  from  tuberculosis) ....  10 

Total    65 

It  is  impossible  to  give  an  age  distri1>ution  of  these  deaths,  as 
the  group  was  insured  at  average  age  32  and  most  of  the  deaths 
were  given  for  that  age. 

We  estimate  that  the  expected  deaths  would  be  40  on  the  basis  of 
the  AM  Select  Table,  This  makes  the  ratio  of  actual  to  expected 
deaths  162  per  cent.,  or,  excluding  influenza  and  pneumonia,  65 
per  cent. 
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(D)  Results  under  Accident  and  Health  Insurance  Contract. 

It  has  been  impossible  to  learn  the  exact  number  insured  under 
the  Accident  and  Health  policy,  but  it  is  estimated  that  in  June, 
1919,  the  contract  covered  about  9,800  individuals.  The  following 
table  shows  the  number  of  claims  due  to  accident  and  sickness  and 
the  amount  paid  for  each  respectively  to  May,  1920. 


Amount 
Claims  Paid. 

Amount 

Claims 

Outstanding. 

Total.  Paid  and  Incurred 
Claims. 

Number. 

Amount. 

Accident 

$  21,744        $  2,197 
132,242          45,903 

$153,986        $48,100 

85 

341 
426 

$  23,941 
178,145 

$202,086 

Sickness 

Total 

The  total  premiums  received  during  the  same  period  were  $175,- 
950  so  that  the  total  claims  will  undoubtedly  exceed  the  total  pre- 
miums. The  understanding,  however,  with  the  Eed  Cross  is  that 
the  Travelers  will  be  reimbursed  for  any  excess  of  claims  and  ex- 
penses over  premiums. 

The  following  tables  show  the  more  important  causes  of  dis- 
ability. The  amount  paid  is  not  given  as  it  is  the  uniform  amount 
of  $20  per  week — except  for  a  flat  payment  of  $500  for  the  loss  of 
an  eye  under  sickness  and  a  payment  of  $500  for  the  loss  of  a 
thumb  and  index  finger  under  accident. 

Under  this  policy,  just  as  under  the  Y.  M.  C.  A.  policy,  the 
heaviest  claims  began  to  appear  at  the  end  of  hostilities.  Workers 
who  had  stood  up  during  the  excitement  of  the  fighting,  broke  down 
when  hostilities  were  ended.  Most  of  the  long  term  disabilities, 
such  as  cases  of  tuberculosis,  nervous  breakdown,  etc.,  were  incurred 
after  the  fighting  was  finished.  The  influenza  pandemic,  of  course, 
came  at  this  time. 

There  is  one  interesting  point  in  connection  with  the  attached 
analysis  of  claims  as  compared  with  that  of  the  Y.  M.  C.  A.' — ■ 
namely,  the  presence  of  typhus  fever  claims.  This  is  undoubtedly 
due  to  the  fact  that  a  larger  number  of  Eed  Cross  workers  were  in 
Servia  and  other  countries  where  this  scourge  was  prevalent. 
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TABLE   I, 

Red  Cross   Group  Policy  No.   666. 

Dated  March  21,  1918. 

Claim  Experience  from  Date  of  Policy  to  May,  1920. 


Men. 

Women. 

Total. 

No.  Of 

CaBes. 

Duration 
in  Weeks. 

No.  Of 
Cases. 

Duration 
In  Weeks. 

No.  of 
Cases. 

Duration 
In  Weeks. 

SICKNESS. 
Nature  of  Disability. 

Abscess   

3 
6 
0 
5 
4 
8 

23 
8 
2 
7 
0 

14 
7 
6 
2 

12 

10 

(1) 
28 

146 

36 

8 
6 
4 
6 
4 

64 
210 

41 

67 
0 

39 

41 
148 
305 
121 

14 

142 

0 

271 

96 
104 

34 
650 
155 

322 

2,550 

348 

190 
38 
76 
86 
17 

755 
3,305 

4 

9 

11 

0 

2 

1 

33 
1 
3 

16 
7 

30 
6 
0 
2 

13 
8 
0 

42 

188 

6 

2 
5 
0 
6 

19 

207 

22 

113 

132 

0 

74 

10 
628 

24 

46 
505 
187 
586 

84 
0 

12 
594 
171 

850 

4,038 

125 

24 
102 

57 

308 

4,346 

7 

15 

11 

5 

6 

9 

56 

9 

5 

23 

7 

44 

13 

6 

4 

25 

18 

(1) 

70 

334 

42 

10 
11 

4 
12 

4 

83 

417 

63 
180 
132 

39 
115 
158 
933 
145 

60 
647 
187 
857 
180 
104 

46 

1,244 

326 

1,172 

6,588 

473 

214 
140 

76 
143 

17 

1,063 
7,651 

Appendicitis 

Bronchitis 

Eczema 

Gassed 

Heart  Trouble 

Influenza 

Intestinal  Disorders.  . .' 
Malaria 

Neurasthenia 

Pleurisy      

Pneumonia 

Rheumatism 

Shell  Shock 

Tonsilitis    

Tuberculosis 

Typhus  Fever 

(Loss  of  Eye) 

*  Miscellaneous 

Total  Sickness 

ACCIDENT. 
'Cause  of  Accident. 

Auto  Accidents 

Wounds  from  Shrapnel, 

Grenades,  etc 

Slips  and  Falls 

Lifting 

Ordinary  Accidents 

t  Miscellaneous 

Total  Accident 

Total     Accident     and 
Sickness 

*  Includes  38  different  diseases,  the  following  nine  each  producing  1% 
of  the  total  claims — Cataract,  Hemorrhoids,  Hernia,  Infection,  Insanity, 
Mastoiditis,  Nephritis,  Ptomaine  Poisoning,  Scarlet  Fever. 

+  Includes  one  claim  for  $500  for  loss  of  thumb  and  index  finger. 
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TABLE  II. 

Eed  Cross  Group  Policy  No.  666. 

Dated  March  21,  1918. 

Analysis  of  Outstanding  Claims  to  June  8,  1920  {Estimated). 


Men. 

Women. 

Total. 

No.  of 

Duration 

No.  of 

Duration 

No.  ol 

Duration 

Cases. 

In  Weeks. 

Cases. 

In  Weeks. 

Cases. 

In  Weeks. 

HEALTH. 

Nature  of  Disability. 

Heart  Trouble 

1 

17 

6 

242 

7 

259 

Neurasthenia 

10 

273 

10 

273 

Pneumonia 

1 

10 

3 

49 

4 

59 

Tuberculosis 

7 

320 

16 

873 

23 

1,193 

Miscellaneous 

10 

126 

16 

385 

26 

511 

Total  Health 

19 

473 

51 

1,822 

70 

2,295 

ACCIDENT. 

Cause  of  Accident. 

Auto  Accidents 

3 

24 

1 

57 

4 

81 

Miscellaneous 

3 

24 

3 

4 

29 

86 

3 

7 

29 
110 

Total  Accident 

Total     Accident     and 

Health 

22 

497 

55 

1,908 

77 

2,405 

Arthur  Hunter, 

Chairman. 
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Book  Notices. 

Industrial  Pensions.  Eeport  of  Special  Committee  on  Industrial 
Pensions  and  Report  of  a  Survey  of  Industrial  Pension  Sys- 
tems by  the  Industrial  Bureau.  The  Merchants  Association 
of  New  York,  1920.    Pp.  49. 

The  two  reports  together  with  the  several  appendices  contain 
much  information  of  value  to  the  student  of  industrial  pension 
systems  as  well  as  to  officials  of  corporations  of  various  kinds  hav- 
ing in  contemplation  the  establishing  of  such  systems. 

The  report  of  the  Special  Committee  takes  up  less  than  four 
pages.  However,  it  contains  much  sound  advice  which  should  be 
carefully  heeded  by  any  individual  or  corporation  considering  the 
question  of  installing  a  pension  system.  The  Committee  refers  to 
six  features  which  it  considers  essential  to  the  successful  carrying 
out  of  a  pension  system,  the  first  of  which  is,  "  No  pension  system 
should  be  started  without  competent  actuarial  guidance,"  and  it 
is  gratifying  to  have  such  an  endorsement  by  the  Committee.  The 
other  points,  most  of  which  are  equally  important,  deal  with  the 
following  subjects:  "The  problem  of  accrued  liabilities;"  "The 
legal  (and  moral)  obligation  laid  upon  the  corporation;"  "Seg- 
regation of  the  assets  of  the  fund;"  "The  administration  of  the 
fund;"  "Appreciation  of  the  cost  of  the  system  and  the  term 
required  for  it  to  prove  its  worth." 

The  second  report  contains  a  summary  of  the  report,  a  chapter 
dealing  with  usual,  important  and  necessary  provisions,  a  chapter 
devoted  to  the  success  of  pension  systems,  a  chapter  discussing  sub- 
stitute systems,  and  four  appendices.  The  report  is  non-technical 
and  non-actuarial  and  is  not  intended  as  an  exhaustive  treatment 
of  the  subject  of  industrial  pensions.  It  is  based  on  a  study  of  the 
provisions  and  results  of  143  systems.  The  number  of  private  in- 
dustrial pension  systems  in  this  country  is  estimated  in  the  report 
at  between  150  and  200.  The  figures  given  are  undoubtedly  con- 
servative. The  142  systems  are  classified  as  follows:  Public  utili- 
ties, 48;  manufacturing  and  commercial  concerns,  45;  banks,  24; 
insurance  companies,  5;  miscellaneous,  20. 
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Most  of  the  systems  are  of  recent  origin,  although  several  sys- 
tems were  established  prior  to  1900. 

The  chapter  on  usual,  important  and  necessary  provisions  deals 
with  such  subjects  as  administration,  source  of  funds,  eligibility, 
basis  of  retirement,  age  of "  retirement,  disability  provisions  and 
other  familiar  details. 

The  chapter  on  the  success  of  pension  systems  is  interesting  on 
account  of  the  conclusions  drawn  from  questionnaires  sent  out  to 
the  various  corporations.  The  conclusion  drawn  on  the  question 
of  appreciation  of  the  benefits  of  the  system  is  that  there  was  no 
tangible  evidence  of  appreciation  except  in  isolated  cases  and 
among  the  older  employees.  The  conclusion  drawn  on  the  question 
of  promotion  of  increased  efiiciency  is  in  the  negative.  This  con- 
clusion no  doubt  can  be  attributed  in  part  to  the  abnormal  condi- 
tions which  have  existed  in  industry  during  the  pas.  ^}w  years,  and 
should  not  be  accepted  as  final. 

The  chapter  devoted  to  substitute  and  similar  systems  deals  with 
Annuities  and  Group  Insurance. 

Appendix  A  contains  a  so-called  "  Typical  Pension  Plan."  The 
plan  set  out  is  not  intended  as  a  model  plan  but  was  drawn  up  to 
show  the  most  typical  provisions  of  existing  pension  plans.  There 
are  numerous  footnotes  containing  suggestions  for  improvement  of 
certain  provisions.  Some  of  the  suggestions  are  decidedly  con- 
structive. Appendix  B  contains  the  names,  character  of  business, 
date  of  establishment  of  pension  plan,  and  number  of  firms  tabu- 
lated. Appendix  C  contains  a  tabulation  showing  the  Method  of 
Administration  and  Source  of  Funds  for  the  142  systems  investi- 
gated. Appendix  D  contains  a  classification  of  replies  to  the  ques- 
tionnaire on  the  subjects  of  appreciation  of  the  pension  system, 
promotion  of  efficiency  and  other  related  matters. 
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OBITUARY. 


Obituary. 

Leonaed  G.  Atkins 
Born,  December  2,  1882. 


Died,  August  4,  1920. 
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LEONARD  G.  ATKINS. 

Mr.  L.  G.  Atkins  became  a  Fellow  of  the  Institute  of  Actuaries 
of  Great  Britain  in  the  year  1909  by  examination.  In  the  same 
year  he  joined  the  London  Head  OfSce  of  the  London  &  Lancashire 
Life  &  General  Assurance  Association,  Limited,  and  was  shortly 
thereafter  transferred  to  the  Canadian  Head  Office  of  that  Associa- 
tion at  Montreal. 

In  1910  Mr.  Atkins  was  appointed  Assistant  Secretary  and  Actu- 
ary at  the  same  Office.  He  was  elected  an  Associate  of  the  Actu- 
arial Society  of  America  in  1910. 

He  returned  to  London  in  1911  and  was  attached  to  the  Actu- 
arial Staff  of  the  Home  Office  and  in  1914  he  assumed  the  position 
of  Actuary  of  the  Scottish  Metropolitan  Assurance  Company,  Lim- 
ited, at  the  London  Office,  this  Company  being  a  subsidiary  of  the 
London  &  Lancashire  Life. 

An  official  of  the  London  &  Lancashire  writes  this  regarding 
him :  "  Mr.  Atkins  showed  marked  ability  in  the  different  positions 
which  he  held  with  our  Companies.  His  was  a  strong  personality 
and  he  at  all  times  commanded  the  respect  and  confidence  of  his 
associates."  Ill  health  overtook  him  prior  to  his  leaving  Canada 
but  after  a  somewhat  extended  rest  he  regained  his  health  suffi- 
ciently to  resume  business.  The  improvement,  however,  was  not 
permanent  and  a  relapse  ensued.    He  died  August  4,  1920. 
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ABSTRACT  FROM  THE  MINUTES. 


Abstract  from  the  Minutes  of  the  Semi- Annual 
Meeting  of  the  Actuarial  Society  of  America, 
Held  in  Eichmond,  Virginia,  on  Thursday  and 


Friday,  October  28  and  29, 1920. 

Hotel  Jefferson,  Eichmond,  Virginia. 

October  28,  1920. 

FIEST  DAY. 

The  meeting  was  called  to  order  by  the  President,  Mr.  William 
A.  Hutcheson,  at  11.15  A.M. 

The  following  members  were  present: 


Alsop,  D.  G., 
Eaglet,  W.  N,, 
Bassford,  H.  E., 
Blehl,  E.  M., 
Breiby,  W., 
Buchanan,  J.  D,, 
Cameron,  W.  J., 
Cammack,  E.  E., 
Carpenter,  E.  V., 

COBURN,   A., 

Dark,  T.  A., 
Elston,  J.  S., 
Eackler,  D.  p., 
Fackler,  E.  B., 
Fitzgerald,  C.  E., 
Flanigan,  J.  E,, 
Gamerdinger,  C.  W. 
Gatlord,  W.  S., 
Gerhard,  F.  B., 
GiBB,  J.   B,, 
Henderson,  E., 
hoskins,  j.  e., 
Howe,  L.  H., 


FELLOWS. 

Hunter,  A., 
Hunter,  E.  G., 
Hurd,  H.  G., 
Hutcheson,  W.  A., 
Johnson,  M.  L., 
Johnston,  F.  H., 
Kilgour,  D.  E., 
Koeppe,  a.  J., 
Laing,  J.  M., 
Laird,  J.  M., 
Larus,  J.  E., 
Linton,  M.  A., 
Little,  J,  F,, 
McKechnie,  J.  B., 
Mabon,  J.  B., 
Macaulay,  T.  B., 
,  Maclean,  A.  T., 
Marshall,  E.  W., 
Mead,  F.  B., 

MiLLIGAN,    S,, 

MoiR,  H., 
Morris,  E.  B., 
Parker,  J.  G., 


Pequegnat,  a.  E., 
Perrin,  0.  W., 
Ehodes,  E.  E., 
EiCE,  H.  I.  B., 
Eose,  D.  H., 
Scott,  J., 
Sinclair,  C.  C, 
Speers,  a.  a., 
Stilwell,  E.  E., 
Strong,  W.  M., 
Tebbetts,  J.  W., 
Thomas,  E.  M., 
Thompson,  J.  S., 
Torrey,  M.  W., 
"Walker,  D.  A., 
Watson,  A.  D., 
Watt,  W.  A., 
Welch,  A.  A., 
Williamson,  W.  E., 
wolfenden,  h.  h., 
Wood,  A.  B., 
Wood,  W.  A.  P. 
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Angell,  C.  H., 
bosworth,  l.  a., 
Brown,  J.  C, 

BULKLEY,  G.  E., 
BUNYAN,  A.  T., 

Campbell,  J.  A., 
Cathles,  L.  M., 
Davenport,  J.  S., 
Franks,  J.  B., 
Graham,  G., 


ASSOCIATES. 

Henderson,  E.  C, 
Hezlett,  E.  H., 
Hill,  E.  B., 
Jordan,  F.  R., 
Keys,  M,, 
L^vekin,  H.  F., 
Laesen,  a.  W., 
Miller,  I.  A., 
Moore,  G.  C.  , 
Moore,  J., 


Morris,  W.  0., 
moulton,  c,  e., 
Peirce,  H.  H., 
Powell,  J.  M., 
Riley,  A.  J., 
Smith,  F.  M., 
Smith,  V.  R., 
Wartees,  D.  N., 
Washbuene,  a.  C. 


The  presidential  address  was  delivered  by  the  President,  Mr. 
William  A.  Hutcheson. 

The  minutes  of  the  annual  meeting  held  in  New  York,  May  20 
and  21,  1920,  were  approved  as  printed  in  the  Transactions. 

The  Secretary  reported  the  summary  of  the  business  transacted 
by  the  Council,  mentioning  that  the  Report  of  the  Red  Cross  In- 
surance Committee  composed  of  members  of  this  Society  had  been 
submitted  and  was  to  be  printed  in  the  Transactions;  that  a  com- 
mittee had  been  appointed  to  consider  the  finances  of  the  Society. 
He  also  read  the  report  of  the  Examination  Committee. 

The  names  of  Associates  Angell,  Cathles,  Evans  and  Kaufman 
who  were  candidates  for  admission  as  Fellows  without  examina- 
tion, due  constitutional  notice  having  been  given  and  having  been 
unanimously  approved  by  the  Council,  were  voted  upon  by  the  So- 
ciety. In  each  case,  the  candidates  received  the  requisite  number 
of  affirmative  votes  but  the  negative  votes  were,  in  each  case,  more 
than  eight;  consequently,  under  the  constitution  the  candidates 
were  not  admitted. 

The  Secretary  read  a  short  note  regarding  Mr.  L.  G.  Atkins,  an 
Associate  of  the  Society  who  died  August  4,  1920. 

On  motion  the  Society  voted  that  the  discussions  of  the  papers 
should  be  limited  to  not  more  than  five  minutes  each. 


Afternoon  Session. 

The  Society  proceeded  to  the  reading  and  discussion  of  papers. 
All  papers  presented  at  the  meeting  with  the  exception  of  the  paper 
by  Mr.  J.  D.  Craig  on  "  Mortality  of  Colored  Lives,"  were  in  print 
and  had  been  sent  by  mail  to  the  members  before  the  meeting  so 
that  with  the  one  exception  all  were  available  for  discussion  at  the 
meeting.  On  motion,  duly  seconded,  the  Society  voted  that  the 
discussion  of  each  of  these  papers  should  immediately  follow  the 
reading  of  the  paper. 

The  final  part  of  the  session  was,  on  motion,  devoted  to  the 
"Question  Box,"  the  reading  and  discussion  of  papers  being  tem- 
porarily suspended. 
38' 
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The  President  stated  that,  uiiless  there  was  objection,  at  the 
next  meeting  of  the  Society  the  new  plan  of  accepting  only  papers 
submitted  in  time  to  be  printed,  circulated  and  discussed  at  the 
meeting,  would  be  adopted. 

The  reading  and  discussion  of  papers  was  resumed. 

After  the  discussions  were  finished,  the  remainder  of  the  session 
was  given  over  to  the  "  Question  Box." 

A  vote  of  thanks  to  our  hosts,  The  Life  Insurance  Company  of 
Virginia,  was  unanimously  passed  just  before  the  adjournment. 

At  12.15  o'clock  the  Society  adjourned. 
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